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D scription 



The present invention relates to water soluble, camptothecin derivatives substituted in the 7 position, their use in 
the treatment of tumors and methods of their preparation. 



BACKGROUND OF THE INVENTION 

Camptothecin, a natural, cytotoxic alkaloid, is a topoisomerase I inhibitor and potent antitumor agent. It was first 
isolated from the leaves and bark of the Chinese plant, Camptotheca accuminata, by Wall, et al. (J. Am. Chem. Soc, 
io 88 3886(1966)). 

As depicted, camptothecin is a fused ring system, composed of a quinoline (A and B), fused to a pyrrolidine ring 
(C), fused to an alpha-pyridone ring (D) which in turn is fused to a lactone ring (E). 



25 it has an asymmetric carbon at the 20 position making two enantiomeric forms possible. However, the natural occurring 
compound is found in the "S" configuration as shown above. 

Cytotoxic agents are often employed to control or eradicate tumors i.e., they are chemotherapeutic agents. Camp- 
tothecin's cytotoxic activity is thought to be directly related to camptothecin's potency as a topoisomerase inhibitor. [For 
detailed explanations of the topoisomerase function see A. Lehninger, Principles of Biochemistry, 81 3, Worth Publish- 

30 ers, New York (1 982); L. F. Liu, "DN A Topoisomerases," CRC Critical Review in Biochemistry, 1 -24, 15(1 983) and H 
Vosberg, "DNA Topoisomerases: Enzymes that Control DNA Conformation,' Current Topics in Microbiology and Im- 
munology, 1 9, Springer-Verlag, Berlin (1 985).] In particular, camptothecin has been shown to be effective in the treatment 
of leukemia (L-1210) and certain solid tumors in laboratory animals, e.g., see Chem. Rev. 23, 385 (1973) and Cancer 
Treat. Rep, SO, 1007 (1967). 

35 Unfortunately, in the clinic camptothecin's promise as an effective antitumor agent has not been completely fulfilled. 
Camptothecin is essentially insoluble in physiologically compatible, aqueous media, and must be modified to make it 
sufficiently soluble for parenteral administration, a preferred mode for antitumor treatment. It can be made soluble by 
forming its sodium salt, that is, by opening the lactone with sodium hydroxide (see RM. Muggia, et al. f Cancer Chem- 
otherapy Reports, pt. 1, 56, No.4, 515 (1972)). However, M. C. Wani, era/., J. Med. Chem, 23, 554 (1980), reported 

40 that the alpha-hydroxy lactone moiety of ring E is an absolute requirement for antitumor activity. 

In the art there are examples of modifications and derivatives of camptothecin prepared to improve its solubility in 
water. Although many of these derivatives were active in in vitro and in early animal studies using leukemia (L-1210) 
models, they were disappointing in chronic, animal models involving implanted solid tumors. 

Miyasaka, ef al., U.S. Patent No. 4,399,282, discloses a group of camptothecin derivatives substituted at the 7 

45 position with, inter alia, hydroxymethyl and alkoxymethyl. Further, Miyasaka, ef. al. in U.S. patent No. 4,399,276 dis- 
closes camptothecin-7-aldehyde and certain related aldehyde derivatives such asacetals, oximes and hyrazones. More 
recently, Vishnuvajjala, et a/., in U.S. Patent No. 4,943,579, claimed a series of water-soluble camptothecin derivatives 
with substituents on the A ring as does Boehm, et al., European Patent Application 0 321 122 A2. Other examples of 
derivatives of camptothecin include Miyasaka, et a/., U.S. Patent No. 4,473,692 and No. 4,545,880; and W. Kingsbury, 

so et al., J Med. Chem., 34, 98 (1 991 ). None of these references reported compounds with antitumor activity greater than 
that of camptothecin itself. 

Wani and co-workers reported that 10, 11-methylenedioxycamptothecin is more potent than unsubstituted camp- 
tothecin (see M. C. Want, ef al., J. Med Chem, 29, 2358 (1 986) and 30, 231 7 (1 987)). However, its water solubility is 
as poor as camptothecin which seriously limits its clinical utility. 
55 We have now found water-soluble analogs of camptothecin with good topoisomerase I inhibitory activity in vitro 
and impressive antitumor activity in vivo. 
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SUMMARY OF THE INVENTION 

One aspect of the present invention are the water-soluble camptothecin analogs of formula (I), 



NR'R 2 




1$ wherein: 

n represents the integer 1 or 2; and 

i) R 1 and R 2 represent independently, hydrogen, lower alkyl, (C^Jcycloalkyl, (C3_ 7 )cycloalkyl lower alkyl, lower 
alkenyl, hydroxy lower alkyl, lower aikoxy lower alkyl; 
20 ii) Ri represents hydrogen, lower alkyl, (C^ylcycloalkyl, (C^Jcycloalkyl lower alkyl, lower alkenyl, hydroxy lower 
alkyl or lower aikoxy lower alkyl, and 
R 2 represents-COR 3 , 
wherein: 

r3 represents hydrogen, tower alkyl, perhalo-lower alkyl, (C3_ 7 )cydoalkyl, (C3_ 7 )cydoalkyl lower alkyl, 
25 lower alkenyl, hydroxy lower alkyl, lower aikoxy, lower aikoxy lower alkyl; or 

iii) R 1 and R 2 taken together with the linking nitrogen form a saturated 3 to 7 atom heterocyclic group of formula (I A) 

-O 

( IA) 



wherein: 

3S Y represents 0, S, CH 2 or NR 4 

wherein: 

R 4 represents hydrogen, lower alkyl, perhalo-lower alkyl, aryl, aryl substituted with one or more 
lower alkyl, halogen, nitro, amino, lower alkyl amino, perhalo-lower alkyl, hydroxy lower alkyl, lower aikoxy, 
lower aikoxy lower alkyl groups; or 
40 -COR5, 

. wherein: 

rs represents hydrogen, lower alkyl, perhalo-lower alkyl, lower aikoxy, aryl, aryl substituted 

with one or more 

lower alkyl, perhalo-lower alkyt, hydroxy lower alkyl, lower aikoxy lower alkyl groups; 

45 and 

the pharmaceutic ally acceptable salts thereof. 

Pharmaceutically acceptable salts include, but are not limited to salts with inorganic acids such hydrochloride, sul- 
fate, phosphate, diphosphate, hydrobromide and nitrate or salts with an organic acid such as acetate, malate, maleate, 

so fumarate, tartrate, succinate, citrate, lactate, methanes ulfonate, p-toluenesulfonate, palmoate, salicylate and stearate. 
Other acids such as oxalic, while not in themselves pharmaceutically acceptable, may be useful as intermediates in 
obtaining the compounds of the invention and their pharmaceutically aceptable salts. 

The lactone ring, ring E, may be opened by alkali metal or alkaline-earth metal bases, for example sodium hydroxide 
or calcium hydroxide, to form alkali metal or alkaline-earth metal salts of the corresponding open E ring form of the 

55 compounds of formula (I). Because of its better solubility in water, the open E ring form may advantageously be purified 
by conventional recrystallization techniques. Accordingly, said open E ring form may then be used as an intermediate 
to form the compounds of formula (I), for example by treatment with acid, e.g., hydrochloric acid, and thereby produce 
a purified form of the compounds of formula (I). 
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As noted above, the camptothecin moiety has an asymmetric carbon atom at the 20 position making two enantio- 
meric forms, i.e., "R" and "S" configurations, possible. This invention includes both enantiomeric forms and any combi- 
nations of these forms. For simplicity, where no specific configuration at the 20 position is depicted in the structural 
formulas, it is to be understood that both enantiomeric forms and mixtures thereof are represented. Unless noted oth- 
5 erwise, the nomenclature convention, "(R,S)', denotes a racemic (approximately equal portion) mixture of the R and S 
enantiomers while *(R)" and '(S)' denote essentially optically pure R and S enantiomers respectively. Also included in 
the invention are other forms of the compound of formula (I), such as solvates, hydrates, polymorphs and the like. 

Another aspect of the invention is a method of inhibiting topoisomerase Type I in mammalian cells comprising ad- 
ministering to a patient a topoisomerase inhibiting amount of a compound of formula (I), and a method of treating a 
io tumor in a mammal comprising administering to a mammal bearing a tumor, an effective antitumor amount of a compound 
of formula (I). A further aspect comprises pharmaceutical formulations containing a compound of formula (I) as an active 
ingredient. Methods of preparation of the compounds of formula (I) and the associated novel chemical intermediates 
used in the synthesis, as taught herein, are also within the scope of the present invention. 

is DETAILED DESCRIPTION OF THE INVENTION 

Compounds 

As used herein the term "lower* in reference to alkyl and alkoxy means 1-6 carbons and in reference to alkenyl 
20 means 3-6 carbons (provided that the double bond is not attached to the carbon which is attached to the nitrogen). The 
term "perhalo" means all hydrogens have been replaced with a halogen, for example, perhalo lower-alkyi, e.g., trifluor- 
omethyl. The term "aryl" means phenyl or napthyl. 

Particular compounds of formula (I) are those wherein: 
R 1 and R 2 represent: 

25 

i) independently; hydrogen, (C^alkyl, (C 3 _ 7 )cycloalkyl, (C 3 _ 7 )cycloalkyl (C^Jalkyl, (C^Jalkenyl, hydroxy {C UA ) 
alkyl, (C^Jalkoxy (C^Jalkyl, or 

ii) taken together with the nitrogen form aziridine, azetidine, pyrrolidine, piperidine, hexamethylenimine, imidazoli- 
dine, pyrazolidine, isoxazolidine, piperazine, N-methylpiperazine, homopiperazine, N-methylhomopiperazine, thia- 

30 zoiidine, isothiazolidine.morpholine or thiomorpholine. 

One preferred group of compounds according to the invention are the compounds of formula (I) wherein: 
n represents the integer 1 or 2; and 

i) R 1 and R 2 represent independently, hydrogen, lower alkyl (e.g. methyl, ethyl) or hydroxy lower alkyl (e.g. 
55 hydroxyethyl); 

ii) R 1 represents hydrogen and R 2 represents -COR 3 , wherein R 3 represents perhalo-lower alkylfe.g. trifluor- 
omethyl); or 

to jjj) Ri and R 2 taken together with the linking nitrogen form azetidine, pyrrolidine, piperidine, morpholine, thio- 

morpholine or piperazine optionally N-substituted with lower alkyl (e.g. methyl); phenyl; phenyl substituted with 
one or more perhalo-lower alky I (e.g. trifluoromethyl) or lower alkoxy (e.g. methoxy) groups; or -COR 5 , wherein 
rs represents lower alkoxy (e.g. butoxy); and 

45 the pharmaceutical^ acceptable salts thereof. 

Specific compounds of formula (I) are: 

so 



ss 
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Example 

Number Compound Name 

1. 7-Dimethylaminomethylene-IO, 1 1-methylenedioxy-20(R,S)-camptothecin, 

2. 7-Dimethylaminomethylene*1 0, 1 1 -methylenedioxy-20(S)-camptothecin, 

3. 7-Dimethylaminomethylene-1 0, 1 1 -ethylenedioxy-20(R,S)-camptothecin t 

4. 7-Dimelhylaminomethylene-1 0, 1 1 -ethy!enedioxy-20(S)-camptothecin, 

5. 7-Morpholinomethylene-1 0, 1 1-ethylenedioxy-20(R r S)-camptothecin f 

6. 7-Morpholinomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7. 7-Pyrrolidinomethylene-10 ( 1 l-ethylenedioxy^OtR.SJ-camptothecin, 

8. 7-Piperidinomethylene-1 0, 1 1 -methylenedioxy-20(R,S)-camptothecin, 

9. 7-Piperidinomethylene-10, 1 1-ethylenedioxy-20(R f S)-camptothecin f 

1 0. 7-(4-Methylpiperazinomethylene)-1 0, 1 1 -ethylenedioxy-20(R,S)- 

camptothecin, 

1 1 . 7-(4-Methylpiperazinomethylene)-10, 1 1 -ethylenedioxy-20(S)- 
camptothecin, 

12. 7-Diethylaminomethylene-10, 1 l-methylenedioxy^OfSJ-camptothecin, 

13. 7-Diethylaminomethylene-10, 1 1-ethylenedioxy-20(R t S)-camptothedn, 

14. 7-Diethylaminomethylene-10 ( 1 1-ethylenedioxy-20(S)-camptothecin, 

15. 7-N-Methylethanolaminomethylene-10. 1 1-methylenedioxy-20(R,S)- 

camptothecin, 

1 6. 7-N-Methylethanolaminomethylene-1 0 t 1 1 -ethylenedioxy-20(RS)- 

camptothecin, 

1 7. 7-Diethanolaminomethylene-IO, 1 1 -ethylenedioxy-20(R,S)-camptothecin, 



EP 0 540 099 B1 



1 8. 7-Diethanolaminomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin. 

1 9. 7-Azetidinomethylene-1 0, 1 1 -methyl8nedioxy-20(R,S)<»mptothecin, 

20. 7-Azetidinomethylene-1 0, 1 1 -methylenedioxy-20(S)-camptothecin, 

21 . 7-TWomorpholinomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin. 

22. 7-Azetidinomethylene- 1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

23. 7-(4-Methylpiperazinom©thyl9ne)-1 0, 1 1 -methyl9nedioxy-20(S)- 
camptothecin, 

24. 7-Trifluoroac8tamidomethylene-10.11-ethylenedioxy-20(S)-camptothecin 

25. 7-Trifluoroacetamidomethylene-10,11-methylenedioxy-20(S)-camptothecin 

26. 7-Aminomethylene-10,11-ethylenedioxy-20(S)-camptothecin 
dihydrochloride, 

27. 7-Aminomethylene-1 0,1 1 -methylenedioxy-20(S)-camptothea"n 
dihydrochloride, 

28. 7-te/r-butyloxycart»ny)-piperazinomethylene 
-10,1 1 -ethylenedioxy-20(S)-camptothecin, 

29. 7-Pipera2inomethylene-10,1 l-ethylenedioxy-(S)- 
camptothecin trifluoroacetic acid salt, 

30. 7-(«, a ,«-Trifluoro-m-tolyl)-piperazinomethylene-10,11-ethylenedioxy-20(S)- 
camptothecin, 

31. 7-(2-methoxyphenyl-piperazino)methylene-10,11-ethylenedioxy-20(S)- 
camptothecin and 

32. 7-phenylpiperazinornethylene-10,1 1 •ethylenedioxy-20(S)-camptothecin 

Other particular compounds of formula (I) are those of formula (I') 



NR"R 



Uofe 




wherein: 

n represents the integer 1 or 2; and 
R u and R 2a represent: 



i) independently, hydrogen, lower alkyl, (C^) cycloalkyl, (C^Jcycloalkyl lower alkyl, lower alkenyl, hydroxy lower 



20 



25 



30 



35 



40 



45 



SO 
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aikyl, lower alkoxy lower alkyl, or 

ii) taken together with the linking nrtrogen form a 3 to 7 atom heterocyclic group of formula (I A') 




OA 1 ) 

" Y* represents 0, 8, CH 2 , NH or N(lower alkyl), and the pharmaceutical^ acceptable salts thereof. 

Preparation of Compounds 

« 2 of SeTietew 6 9Bnera ' ^ W *° ° f <M ' be Pf6pared by the P rocedure show " in Step 





HO '0 




HNR'R* 

(V) 



NR 1 R 2 




HO '0 



SCHEME I 



55 



oJSllS « « compound of formufe (II), wherein X is a leaving group (as defined in J. March, Advanced 
ZZt^Tl ' n J ° hn Wi ' 6y & S0nS ' Naw York < 1985 »' ,0f a halogen, e.g., chloro, 

IS 2 J TIT » '° rmUla (MI) aCC ° rding 10 ,h6 m8,h0d teu 9 h < in US P ^t 4, 894 456 (hLnaf.e 
456), issued January 16, 1990 to Wall et a,., incorporated herein by reference, to yield a compound of formufc (IV) 
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In Step 2 (General Process A), the compounds of formula (IV) may be converted to the compounds of formula (I) 
by displacement of the leaving group, X, with a compound of formula (V), wherein R 1 and R 2 are as defined for formula 
(I). This displacement reaction may conveniently be carried out in a solvent system, for example water, a (C,_ 4 ) alkanol, 
a (C 2 _4) alkylene did, 1 -hydroxy-2-methoxyethane, dimethylacetamide (DMAC), N-methylpyrrolidinone, dimethyl for- 
mamide (DMF), tetrahydrofuran (THF), dimethyl sulfoxide (DMSO), toluene or a combination of these solvents in the 
presence of excess amine, i.e., excess compound of formula (V), with or without a base, e.g., potassium carbonate. 

This method is particularly useful for preparing compounds of formula (I) wherein neither R 1 nor R 2 are hydrogen. 

According to another general process (B) compounds of formula (I) may be prepared by the procedure shown in 
Step 2a of Scheme 1 A below; 




SCHEME 1A 

In Step 1a, a compound of formula (V) is reacted with a compound of formula (II) to yield a compound of formula 
(II A), wherein R 1 and R 2 are as defined for the compounds of formula (I). This reaction may be carried out under con- 
ditions similar to those described in general process (A) (Scheme 1 , Step 2). 

In Step 2a (general process B), compound of formula (IIA) is reacted with a compound of formula (III) in a similar 
manner to that taught above in Scheme 1 , Step 1 , to yield a compound of formula (I). 

In a particular embodiment of process (B) the compounds of formula (I) may be prepared by the procedure shown 
in Scheme 1 B below: 
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(Hal) 3 < 




Step lb 



(Hal) 3 Cv^ 0 




(lib) 



Step 2b 





HO O 



so 



ss 



SCHEME 1B 

In Step 1b, a compound of formula (Va) (wherein "Hal" is halogen, i.e., fluoro, chloro, bromo or iodo) e g trifiuor- 
oacetamide, is reacted with a compound of formula (II) in a polar, aprotic solvent, e.g., acetonitrile, in the presence of 
a base soluble in the polar, aprotic solvent, e.g., cesium carbonate if the solvent is acetonitrile, to yield a compound of 
formula (lib). 7 r 

In Step 2b, a compound of formula (lib) is reacted with a compound of formula (III) in a similar manner to that taught 
in Scheme 1 , Step 1 , to yield a compound of formula (I Vb). 

In Step 3b, a compound of formula (IVb) is treated with an acid, H + B~, such as a mineral acid, e.g , hydrochloric 
acid, to yield a compound of formula (lb), i.e. salt of a compound of formula (I). The compound of formula (lb) may be 
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treated with a base by standard method of the art to yield the corresponding free base. The free base can then be 
converted by conventional means to a pharmaceutical acceptable salt if required. 

This alternate method is particularly useful for preparing compounds of formula (I) wherein both R 1 and R 2 are 
hydrogen or R 2 is hydrogen. 
5 The compounds of formula (II) may be prepared according to the procedure shown in Scheme II: 




SCHEME II 

25 

In Step 1 of Scheme II, a compound of formula (VI) is reacted with an acylating agent, for example, a (C 2 _ 5 )alkanoic 
acid halide or (C 2 _s) alkanoic acid anhydride, e.g., acetyl chloride or acetic anhydride, in the presence of a weak base, 
for example, potassium carbonate, in a polar, aprotic, solvent, for example, chloroform, to yield a compound of formula 
(VII), wherein Ac is a (C 2 . 5 ) acyl group. 

30 In Step 2, a compound of formula (VII) is reacted with a compound of formula (VIII), wherein X is a leaving group 
as defined for the compounds of formula (IV) and Hal is halogen, in the presence of a metalic halide, e.g., zinc chloride, 
in a polar, aprotic solvent, e.g., nitromethane, to yield a compound of formula (IX). A compound of formula (VIII), for 
example, may be a haloacetyl halide, e.g., chloroacetyl chloride, or a haloacetonitrile, e.g., chloroacetonitrile. 

In Step 3, a compound of formula (II) is formed by removal of the acyl group, Ac, from a compound of formula (IX), 

3S i.e., deacylation, by methods known in the art, such as those taught in T. Green, Protective Groups in Organic Chem- 
istry, Chap. 7, John Wiley, New York (1981). For example, a compound of formula (IX) may be heated at reflux in 
concentrated hydrochloric acid, and the resulting salt neutralized with a base, e.g., sodium hydroxide, to yield a com- 
pound of formula (II). 

In Step 2a of Scheme II, when the compound of formula (VI) is the ethylenedioxy compound, i.e., n is equal to 2, it 
40 may be reacted directly with a compound of formula (VIII), without first protecting the amino group by acylation, to yield 
the corresponding compound of formula (II). 

Alternatively compounds of formula (II) may be prepared according to the method taught by T Sugasawa, et al, J. 
Org. Chem., 44, 578 (1979). 

The compound of formula (III) may be prepared according to the procedure of Wall, era/., '456, at column 11 , starting 
4S at line 30. It is apparent from Scheme 1 that the configuration of the asymmetric carbon of the compound of formula 
(III) will govern the configuration of the compounds of formula (I). The racemic compound of formula (III) can be resolved 
into either of its enantiomers by the method of Wani, et a/., in United States Patent 5,053,512, (hereinafter, "512 - ) 
incorporated herein by reference. 

The novel, intermediate compounds of formulas (II), (II A) and (IV) are within the scope of this invention, 
so According to another general process (D), a compound of formula (I) according to the invention may be converted 
into another compound of the invention using conventional procedures. 

Thus, for example, a compound of formula (I) wherein one or more of R 1 and R 2 represent a hydrogen atom, may 
be alkylated using conventional techniques. The reaction may be effected using a suitable alkylating agent such as an 
alkyl halide, an alkyl tosylate or a dialkylsulphate. The alkylation reaction may conveniently be carried out in an organic 
55 solvent such as an amide, e.g. dimethylformamide, or an ether, e.g. tetrahydrofuran, preferably in the presence of a 
base. Suitable bases include, for example, alkali metal hydrides, such as sodium hydride, alkali metal carbonates, such 
as sodium carbonate, or alkali metal alkoxides such as sodium or potassium methoxide, ethoxide or t*butoxide. The 
alkylation reaction is conveniently carried out at a temperature of from 25 to 100 6 C. 
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Alternatively a compound of formula (I) wherein one or more of FP and R2 r^r^m, a k h 
converted to another compound of formula () bv reductr^ R 2 represents a hydrogen atom may be 

Alternatively a compound of formula (I) wherein one or more of Ri and R2 r-n™«nt e o u u, , 

corresponding protected compound P eS9nt hydr °" n ^ be pre P ared de P rot ^°" * * 

(i) removal of any protecting groups; and 

(ii) converse of a compound of formula (I, or a sail thereof into a pharmaceutical* acceptable sart thereof. 

be aS* ts^tirs 'tZxszxT r v •* ,or exampie as an acid addi,i - •* *• 

amount, or w ireatS^^ «* »« * * a " 
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The ^logical «My of the compounds of formula (I) appears to reside in the S enantiomer, and the R enantiomer 
has Irttle or no activ.ty. Thus : the S enantiomer of a compound of formula (I) is generally preferred over a mixture of R 
and S such as the racer™ mature. However, if the R enantiomer were desired, e.g., for control studies or synthesis of 
o her compounds, .t could be conveniently prepared by the procedure above using the R enantiomer of the compound 
of formula (III) prepared according to the teachings of '512. 

A compound of formula (I) prepared by reaction Scheme U A or 1 B may be purified by conventional methods of 
the art, e.g., chromatography, distillation or crystallization. 



Cleavable Complex in vitro Assay 



The data in Table A, below, shows the relative topoisomerase Type I inhibitory activity of the compounds of Formula 
(I). This assay performed according to the method described in Hsiang, Y. et al., J. Biol. Chem , 260" 14873- 14878 
(1 985), correlates well with in vivo anti-tumor activity of topoisomerase inhibitors in animal models of cancer e g. camp- 
tothecin and its analogs. See Hsiang et al., Cancer Research, 49:43854389 (1989) and Jaxel et al , Cancer Research 
49:1465-1469(1989). ' 



Those compounds which exhibit observable activity at concentrations greater than 2000 nM (V in Table A) are 
considered weakly to moderately active, while those with activity at concentrations less than 500 nM (•++++■ in Table 
A) are very. active. The term "IC 60 " means the concentration of a compound of formula (I) at which 50% of the DNA 
substrate has been captured by topoisomerase I. 
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TABLE A 

Topoisomerase Inhibitory Activity of 
Compounds of Formula (I) in the Cleavabte Complex Assay 



Example Isomeric Relative 



Number 


form 




2 


(S) 


++++ 


6 


(S) 


++++ 


11 


(S) 


++++ 


1 


(R.S) 


++++ 


17 


/D OX 

(R,S) 


++++ 


5 


(R.S) 


++++ 


4 


(S) 


+++ 


9 


(R.S) 


+++ 


10 


(R.S) 


+++ 


13 


(R.S) 


+++ 


16 


(R.S) 


++ 


7 


(R.S) 


++ 


15 


(R.S) 


++ 


16 


(R.S) 


++ 


19 


(R.S) 


++ 


8 


(R.S) 


+ 


*IC 50 Range 




Symbol 


nM 




++++ 


<~500 




+++ 


<~1000>~500 


++ 


<-2000>- 


•1000 


+ 


>~2000 





The compounds of formula (IV) have also been found to have good topoisomerase I inhibitory activity. 
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Human Tumor Xenografts 



Br*.Ha>.e»,FL (199 iZrL H H S ,. * °»<»*W «<»«>«» CK Press. te , 

Urapt*. Spring.,, H.Mslberg. as (,98S) ™ J - P ™*' ' Eas • ESO 




after 5 weeks of dosing (day SO), giving a ratio of less than or eqlto ?en 9,0W,h 
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TABLE B 



10 



Optimal Dose In vivo Antitumor activity 
Comfiound (mfl/kfl ttymoQ^^ 

control « 20.0 a 21 8^ 

(vehicle alone) 



15 



20 



25 



•"A 



2 


0.8 


1.8 b 


4 


7.0 


1.3 a ,1.0 b 


6 


1.0 


1.0 b 


11 


9.0 


0.6 a 


14 


2.0 


2.0 a 


20 


1.5 


1.5 a 


22 


12.0 


1.6 a 


23 


3.0 


0.5 a 



35 



a. 
b. 



vehicle of 0.1 M acetate buffer, pH 5. 
vehicle of 87.5% phosphate buffered saline, 
12.375% dimethylsulfoxide, and 0.125% Tween 80. 



40 



45 



50 



55 



Utility 

hnilw * °' SUCh ac,ivi,y ' ,he com P°""ds of formub (I) are actwe against a wide spectrum of mammalan (includina 
human) tumors and cancerous growths such as cancers of the oral cavity and phaiynx (lip tonouTmoS SSS? 
esophagus, stomach, small intestine, large intestine, rectum, liver and bilia I passages pane ea la™ T na ESS 

E * b ^ kldnfl y and "rinary tssues, eye, brain and central nervous system Tro d and 2 
LtZtf ? mHS ( ^ Ph0Cy,iC ' 9ranUtoCy,fc ' m " 0 *' 1 * Hodgkin'sdisease, ncn^i^SS^tl 

2215 £T ^ T T'' and " CanCer0US ^ are ^ aynonymou r ' 

inrii Jl'f . P0Un<J °" omiu,a 0 r «*™°« «o be effectrve as an antitumor agent i of course vary with the 
ndwdual mammal being treated and is ultimately a. the discrete of the medical or veterinary pracZer Ktors 

,r T' I? r0Ute - *° -™ of me7ol«e ml 

^^^^S^^^,^ °°: drti0n ' and * e " articubr com P° und to * administered. However, 
a suitaoie effective antitumor dose is in the range of about 0.1 to aboul 200 mg/kg body weight per dav oreferablv in 

3o° stz::Tz per **. ? e ,o,ai ** *- ^ be ^ - a KCfi : 

cited aTove « SLT. ™ ?,STT ^ '°' * dUra,ion ' Dosaaes abova « bel ™ « h ° 

aTnecTary P ' ^ ' nV8n,IOn and may be «° the individual patient if desired 
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For example, for a 75 kg mammal, a dose range would be about 75 to about 7500 mn rw h**, a nH a w . ^ 



compound of formula (I) given 4 times per day. 
Formulations 



Formulations of the present invention, for medical use, comprise an active compound, /' e a compound of formula 
I , together w h an acceptable carrier thereof and op. te na,ry other therapeuticalry £rve 

^^Z^ ,he sense 01 bein9 compa,ible wfth * e other i ~* the " * 

The formulations include those suitable for oral, rectal, vaginal, transdermal or parenteral (including subcutaneous 
intramuscular and m.ravenous) administrate Preferred are those suitable for orafor parenteral SSSST^ 

The form lations may conveniently be presented in unit dosage form and may be prepared by any of tne methods 
wd known in the art of pharmacy. All methods include the step of bringing the acXe compound 

szi h n con r es r or more accesso,y in9rediems - ,n «<™ i P ^T^T m TLi 

intimately bringing the act™ expound into association with a liquid carrier or a finery divided solid calr andten 3 
necessary, shaping the product into desired unit dosage form ' 

capsZ^^l^T 6 ^ f ^ f ° r ° ral adminis,ra,ion ™* * presented as discrete unte such as 
o™!« ? 9 ' SaCh COnta ' nm9 3 p ' edete ™ n «i amount of the actrve compound- as a powder 

oraTu^ 

, a N 0 t tabl9t T b9 mad / by COmpression or moldi "9. optionalry with one or more accessory ingredients Compressed 
tablets may be prepared by compressing in a suitable machine the actrve compound in a free-flowinq fo J e a a 
powder or granules, optionally mbced wrth accessory ingredients, e.g., binders, lubricants, inert" en. H riTce actrve 

. n W fT?™ ^ 69 made by addin9 the compound ,0 a coventrated, aqueous solution of a sugar 
0.9., sucrose, to which may also be added any accessor ingredients. Such accessory ing°edien.(s) m»de Ta 
vonng, an agent o retard crystallization of the sugar or an agent to increase the solubiWy of any other StanTe o 
as a polyhydnc alcohol, for example, glycerol or sorbitol. Y ln 9 reaiem ' *»• 

Formulations for rectal or vaginal administration may be presented as a suppository with a conventional carrier 

££, T °\ W J ,ePS01 855 (,rademark " Dynamrt9 N0bel Ch9mical ' Ge ™* * ■ "iSSSS 
m J<°^ adm,nls, : a,l ° n ,he COmp ° UndS aCCOrdin 9 t0 ,he inven(ion ™y be formulated as creams gels oint- 

Sll!^TT7:- P f h - SUCh C ° mP0Srti0nS may ,0f eXampl6 be "* - aqueo'u o"fy 

base wrth the addfton o, suitable thickenmg, gelling, emulsifying, stabilising, dispersing, suspending, and/or colouring 

Formulations suitable for parenteral administration conveniently comprise a sterile aqueous preparation of the actrve 

3sSf h " * ,hS bl00d °' ,he r8cipiem - Such '°™^ons surtabl c<S 

suspension of a pharmaceutically and pharmacological* acceptable acid addition sal. of a compound of the orm 2 (I 

,he blood °' the ***nL Thus, such formutetkxts may convenient* contoin d« led Zn 

olundc S SSSTnTJSr 3 PharmaCSU,iCal ' y pha ™»'°^ -id addllo 

compound of the formula (I) that has an appropriate solubility in these solvents, for example the hydrochloride Useful 

formulations ateo comprise concentrated solutions or solids containing the compound of formu (I) wS upon dHutn 
with an approve solvent grve a solution suteble for parenteral administration above P 
onti^!' 0 " 10 a ' oremen,ioned in 9 redl 'ents, the formubttons of this invention may further include one or more 
opt^alaccesso 7l ngr e d,ent(s)u.ilizedinmeart 0 » P harmaceu.icalformub.ia 1 s, e.g., diluents, buffers ZZtLZ! 
bmders,surfaceac,iveagen«s. thickeners, lubricants, --P^Wpn-^^si!^^ 

EXAMPLES 

and ^ITl"? e T P 'f l f illUStra,e aSPeC ' S 01 ' hiS inVenti ° n but Should ^ 136 cons,rued a * limitations. The symbols 
example, the Journal of the Amencan Chemml Society. As used here in the term "room temperature' means about 
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Example 1 

7-Dimethylaminomethylene-IO, 11-methvlenedioxy-20(R,S)-camptothecin (Compound 1) 

s (A) 3,4-Methylenedioxyacetanilide 

To commercially available 3,4-methylenedioxy aniline (17.0g, 124 mmol)and sodium carbonate (15.5g, 1 36 mmol) 
in chloroform (90mL) at 5°C is added acetyl chloride (8.8g, 124 mmol) dropwise with stirring. The reaction is allowed to 
warm to room temperature and stirring is continued for about 18 hours. The reaction mixture is washed twice with about 
10 so mL of 1 N HCI and the organic layer is dried (MgS0 4 ) and the solvent removed to yield a brown solid. Recrystallization 
from water with activated carbon treatment yields 3,4-methylenedioxyacetanilide (9.34g, 42.1% of theory) as a light 
brown solid. 



Elemental analysis: (CgH 9 N0 3 ) 




%C 


%H 


%N 


Found: 
Calculated 


60.34 
60.33 


5.04 
5.06 


7.79 
7.82 



(B) 2'-Acetylamino-4',5 , -methylenedioxy-2-chloroacetophenone 

To a mixture of zinc chloride (24.3g p 178.3 mmol) and chloroacetylchloride (16.1 mL, 202.1 mmol) in nitromethane 
(85mL), under nitrogen, at room temperature, with stirring, is added, dropwise, 3,4-methylenedioxyacetanilide (8.96g, 
50.0 mmol) in nitromethane (15mL). This mixture is then heated at reflux for 1 .5 hrs, allowed to cool to room temperature, 
poured over ice, extracted with methylene chloride, which is then removed by evaporation, to yield a brown solid. This 
solid is recrystallized from an ethyl acetate / hexane mixture (including treatment with activated charcoal) to yield 
2'-acetylamino-4' 1 5'-methylenedioxy-2-chloroacetophenone (831. 3mg, 6.5% of theory) as yellow crystals. 
1 H-NMR (CDCI 3 ): 88.45 (s, 1H); 7.2 (s, 1H); 6.09 (s, 2H); 4.65 (s, 2H); 2.25 (s, 3H). 

(C) 3,4-Methylenedioxypivaloylanilide 



This compound is prepared by the method of Example 1 (a) except an equivalent amount of 2,2-dimethylpropanoyl 
chloride is used in place of acetyl chloride. 

(D) ^-Pivoylamino-^.S'-methylenedioxy^-chloroacetophenone 

This compound is prepared by the method of Example 1(B) except an equivalent amount of 3,4-methylenediox- 
ypivaloylanilide is used in place of 3,4-methylenedioxyacetanilide. 

(E) 2 , *Amino-4',5'-methylenedioxy-2-chloroacetophenone 

To 2 , -acetylaminp-4',5 , -methylenedioxy-2-chloroacetophenone (0.9g, 3.53 mmol) or an equivalent amount of 
2 , -pivoylamino-4 , ,5 , -methylenedioxy-2-chloroacetophenone in ethanol (60mL) at about 5°C is added, dropwise, cone. 
HCI (1 2.5mL, 1 49.7 mmol). The reaction mixture is then heated at reflux for about an hour, then poured over 2N NaOH/ice 
(80mL60g)and washed with ethyl acetate (3X70mL). The organic portions are combined and washed with brine (50mL), 
dried (anhydrous sodium sulfate) and concentrated in vacuo to yield a greenishyellow solid. This solid is recrystallized 
from ethyl acetate/isopropanol/hexane, treated with activated charcoal, to yield 2'-amino-4\5'-methylenedicxy-2-chlo- 
roacetophenone (0.39g, 52% of theory). 



Elemental analysis: (C 9 H 8 N0 3 CI) 




%C 


%H 


%N 


Found: 
Calculated 


50.66 
50.60 


3.80 
3.77 


6.47 
6.56 
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(F) 5 , (R ) S)-1 l 5-Dioxo-(5 , -ethy|.5'-hydroxy-2'H l 5 , H t 6 , H-6K5xopyrano)[3 , ) 4'-f]A 6 .Q.tetrahydroindolizine and 5'(S) 
-I.S-Dioxo-IS'-ethyl-S'-hydroxy-a'H.S'H.e'H-e-oxo-pyranolta', 4'-f]A 6 8 -tetrahyclroindolizine (compounds of formula (III)) 

These compounds, referred to hereinafter as tricyclic ketone (R,S)' and tricyclic ketone (S)' respectively or col- 
lectively as "a compound of formula (III)", are prepared according to the procedure taught by Wani et a/., in '512. Note 
that the corresponding R enantiomer may also be prepared by the procedure of '512. 

(G) 7-Chloromethyl-10, 1 1 -methylenedioxy-20(R,S)-camptothecin 

Following the general procedure for camptothecin taught in '512, 2 , -amino-4 , ,5 , -methylenedioxy-2-chloroacetophe- 
none is stirred in refluxing toluene (50 mL) with tricyclic ketone (R.S) (256.3mg, 0.97 mmol) under a Dean-Stark trap for 
half an hour. The reaction is then cooled and the solid filtered and washed with toluene and ethanol to yield 7-chlorome- 
thyl-IO.n-methylenedioxy^OtR.SJ-camptothecin, (408.5mg, 68.8%). 

1 H-300 NMR (DMSO-dS): 5 7.72 (s, 1H); 7.55 (s, 1H); 7.2 (s, 1H); 6.34 (s, 2H); 5.42 (s, 2H); 5.32 (s, 2HV 5 24 (s 
2H);1.85(m,2H);0.88(t,3H). ' 



Nominal Mass Spectrum M+1 : 


Calcd.: 


441 


Found: 


441 



(H) 7-Dimethylaminomethylene-10, 11 -methylenedioxy-20(H 1 S)-camptothecin 

To a stirred mixture of 7-chloromethyM 0, 1 1 -methylenedioxy-(R,S)-camptothecin (0. 1 1 g, 0.25 mmol) and potassium 
carbonate (346mg, 0.5 mmol) in dimethylformamide (DMF) (1mL) is added dimethylamine (6.1 mL, 0.5 mmol) in the 
form of a 3.73 mg/mL solution in tetrahydrofuran at about 5*C. The reaction mixture is securely stoppered, allowed to 
warm to room temperature, stirred for about 1 5 hrs and then filtered to remove the solid material. The filtrate is concen- 
trated by vacuum evaporation and the resulting solid triturated with acetonitrile and filtered. The filtrate is concentrated 
by vacuum evaporation to a thick residue. The residue is dissolved in minimal amount of chloroform and chromato- 
graphed on 30 grams of flash grade silica gel eluting with successive portions of 250 mis of ethyl acetate followed by 
250mlsof (9:1 ethyl acetate, isopropanol finally with 250 mis of (4:1 ethyl acetate, isopropanol). Fractions were collected 
and monitored by TLC (5% methanol, ethyl acetate) and visualized by a UV lamp. The appropriate fractions were pooled, 
concentrated and dried under vacuo to yield 7-dimethylaminomethylene-1 0, 1 1 •methylenedioxy-20(R 1 S)-camptothecin 
(6-Omg, 4.7%). This compound was characterized as its acetic acid salt, 
m.p. >250 a C 



Elemental analysis: (C^H^Og-C^Cy 




%C 


%H 


%N 


Found: 
Calculated 


61.64 
61.29 


5.17 
5.34 


8.73 
8.25 



(I) Open E ring form 

The compound of part (H) is treated with an equivalent amount of sodium hydroxide to form the corresponding open 
E ring form. Treatment of the latter with an equivalent amount of hydrochloric acid closes the E ring and thereby reforms 
the compound of part (H). 

Example 2 

7-Dimethvla minomethvlene-10, 11 •methvlenedioxv-20(S)-camptothecin (Compound 2) 
(A) 7-Chloromethyl-1 0, 1 1 -methylenedioxy-20(S)-camptothecin 

This compound is prepared by the procedure of Example 1, except in part (G) an equivalent amount of tricyclic 
ketone (S) is us d in place of tricyclic ketone (R,S). 
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m.p. >250 e C 

(B)7-Dimethylaminomethylene-10,11-methylenedioxy-20(S)-camptothecin 

This compound is prepared by the procedure of Example 1, part (H), except that an equivalent amount of 7-chlo- 
romethyl-1 0, 1 1 -methylenedioxy-20(S)-camptothecin, prepared according Example 2, part (A), is used in place of 7-chlo- 
romethyl- 10,11 -methy lenedioxy-20(R, S)-camptothecin. 
m.p. >250 9 C 



Nominal Mass Spectrum M+1: 


Calcd.: 


450 


Found: 


450 



Example 3 

7-Dimethylaminomethvlene-1 0, 11-ethvlenedioxv-20(R.SVcamptothecin (Compound 2) 
(A) 7-Chloromethyl-1 0, 1 1 -ethylenedioxy-20(R,S)-camptothecin 

This compound is prepared by the procedure of Example 1, except in parts (A) and (C) an equivalent amount of 
3,4-ethylenedioxy aniline is used in place of 3,4-methylenedioxy aniline. 



High Resolution Mass Spectrum M+1: 


Calcd.: 


455.1009 


Found: 


455.1005 



(B) 7-Dimethylaminomethylene-1 0, 1 1 *ethylenedioxy-20(R,S)-camptothecin 

This compound is prepared by the procedure of Example 1, part (H), except that an equivalent amount of 7-chlo- 

romethyMO.n-ethylenedioxy^OfR.SJ-camptothecin is used in place of 7-chloromethyl-10,11.methylenedioxy-20(R S) 
•camptothecin. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


464.1821 
464.1833 



Example 4 

7-Dimethvlaminomethvlene -10,1l-ethvlenedioxv-20fSVcamptothecin (Compound 4) 
(A) 7-ChloromethyM 0, 1 1 -ethylenedioxy-20(S)-camp'tothecin 

This compound is prepared by the procedure of Example 1 except in parts (A) and (C) an equivalent amount of 
3,4-ethylenedioxy aniline is used in place of 3,4-methylenedioxy aniline, and in part (G) an equivalent amount of tricyclic 
ketone (S) is used in place of tricyclic ketone (R,S) 



High Resolution Mass Spectrum M+1: 


Calcd.; 


455.1009 


Found: 


455.1000 



(B) 7-DimethyIaminomethylene-10,11-ethylenedioxy-20(S)camptothecin 

This compound is prepared by the procedure of Example 1 , part (H), except that an equivalent amount of 7-chlo- 
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romethyl-10,11-ethylenedioxy-20(S)-camptothecin in place of 7-chloromethyl-10,11-methylenedioxy-20(R p S)-camp- 
tothecin. 



High Resolution Mass Spectrum: 


Catcd.: 
Found: 


464.1821 
464.1811 



Example 5 

7-Morpholinomethvlene-10, 11 -ethylenedioxv-20(R,Sl-camptothecin( Compound 5) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of morpholine is used in 
place of dimethylamine and an equivalent amount of T-chloromethyl-IO.n-ethytenedioxy^OIH.SJ-camptothecin, pre- 
pared according to Example 3, part (B), is used inplaceof7-chloromethyl-10.il -methylenedioxy-20(R,S)-camptothecin. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


506.1942 
506.1925 



Example 6 

7-Morpholinomethvlene-10,11-ethy(enedioxv-20fS)-camptothecin (Compound 6) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of morpholine is used in 
place of dimethylamine and an equivalent amount of 7-chloromethyl-10,1 1 -ethylenedioxy-20(S)-camptothecin, prepared 
according to Example 4, part (B), is used in place of 7-chloromethyl-10,11-methylenedioxy-20(R,S)-camptothectn. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


506.1942 
506.1929 



Example 7 

7-Pvrrolidinomethvlene-10.11-ethvlenedioxv-20fR l S)-camptothecin fCompound 7) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of pyrrolidine is used in place 
of dimethylamine and an equivalent amount of 7-chloromethyl-10,11-ethylenedioxy-20(R l S)-camptothecin, prepared 
according to Example 3, part (A), is used in place of 7-chloromethyl-10,11-methylenedioxy*20(R,S)-camptothecin. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


490.1978 
490.1988 



Example 8 

7-Piperidinomethvlene-1 0. 1 1 -methvlenedioxv-20f R,S)-camptothecin fCompound 8) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of piperidine is used in place 
of dimethylamine. 



Nominal Mass Spectrum M+1 : 


Calcd.: 


490 


Found: 


490 
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1H-300 NMR (DMSO-d6): 5 7.95(8, 1H); 7.62(8, 1H); 7.29(8, 1H); 6.35(8, 2H); 5.49(8. 2H); 5.41 (s, 2H); 4.85(broad s, 
2H); 1.9-0.7 (m, 11H). 

Example 9 

7-PiDeridinornethvlene-10.1Vethvlenedioxv-20fR.S)-camptothecin fCompound 9) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of piperidine is used in place 
of dimethylamine and an equivalent amount of 7-chloromethyl-10 1 11-ethylenedioxy-20(R ) S)-camptothecin, prepared 
according to Example 3, part (A), is used in place of 7-chloromethyl-IO,11-methylenedioxy-20(R l S)-camptothecin. 

High Resolution Mass Spectrum: 
Calcd: 504.2127 

Found: 504.2129 



Example 10 

7-f4-methvlpiperazinomethyleneM0.11-ethvlenedioxv-2QfR.S)-campto thecin (Compound 10) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of 4-methylpiperazine is 
used in place of dimethylamine and an equivalent amount of 7-chloromethyl-IO, 1 1 -ethylenedioxy-20(R,S)-camptothecin, 
prepared according to Example 3, part (A), is used in place of 7-chloromethyM0 l 11-methylenedioxy-20(R l S)-camp. 
tothecin. 



High Resolution Mass Spectrum : 


Calcd: 
Found: 


519.2236 
519.2246 



Example 11 

7-(4-methvlpiPerazinomethvlene)-1 0,11 -ethvtenedioxv-20( S)-campt othecin fCompound 1 1 ) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of 4-methylpiperazine is 
used in place of dimethylamine and an equivalent amount of 7-chloromethyl-10 ( 11 -ethylenedioxy-20(S)-camptothecin, 
prepared according to Example 4, part (A), is used in place of 7-chloiomethyl-10.11 -methylenedioxy-20(R,S)-camp- 

tothecin. 

m.p. 261-264°C 



Nominal Mass Spectrum M+1: 


Calcd.: 


519 


Found: 


519 



Example 12 

7-Diethvlaminomethvlene-10.11-methvlenedioxv-20fS Vcamptothecin {Compound 12) 

This compound is prepared by the procedure of Example 1 , part (H), except that equivalent amount of diethylamine 
is used in place of dimethylamine and an equivalent amount of 7<hloromethyl-10,1l-methylenedioxy-20(S)-camp- 
tothecin, prepared according Example 2, part (A), is used in place of 7-chloromethyl-10,11-methylenedioxy.20(R l S) 
-camptothecin. 
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High Resolution Mass Spectrum: 


Calcd. 
Found: 


478.1978 
478.1963 



Example 13 

7-Diethviaminomethylene-10 t 11-ethylenedioxv-20fR,S)-camptothecin (Compound 13) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of diethylamine is used in 
place of dimethylamine and an equivalent amount of 7-chloromethyl-10 l 11-ethylenedioxy-20(R,S)-camptothecin l pre- 
pared according to Example 3, part (A), is used in place of 7-chloromethyl-IO,11-methylenedioxy-20(R,S)-camptothecin. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


492.2134 
492.2140 



Example 14 

7-Diethvlaminomethvlene-10,11-ethvlenedioxy-20fS)-camptothecin fCompound 14) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of diethylamine is used in 
place of dimethylamine and an equivalent amount of 7-ch loromethyl-1 0,11 -ethylenedioxy-20(S)-camptothecin, prepared 
according to Example 4, part (A), is used in place of 7-chloromethyl-10,11-methylenedioxy-20(R,S)-camptothecin. 

High Resolution Mass Spectrum: 
Calcd.: 492.2134 



Found: 492.2122 

Example 15 

7-N-Methvlethanotaminomethvlene-1 0, 1 1 •methylenedioxy-20(R.S)-camptothecin (Compound 1 5) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of N-methylethanolamine 
is used in place of dimethylamine. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


480.1771 
480.1776 



Example 16 

7-N-MBthvlethanolaminomethvlene'10,11-ethylenedioxv-20fR,S)-camptothecin fCompound 16) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of N-methylethanolamine 
is used in place of dimethylamine and an equivalent amount of 7-chloromethyl-10,11-ethylenedioxy-20(H,S)-camp- 
tothecin, prepared according to Example 3, part (A), is used in place of 7-chtoromethyl-10 ) 11-methylenedioxy-20(R,S) 
-camptothecin. 
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High Resolution Mass Spectrum: 


Calcd.: 
Found: 


494.1927 
494.1929 



Example 17 

7-Diethanolaminomethvlen e-10 1 ll-ethv»enedioxv-20fR.S)-camptothecin (Compound 171 

The same procedure as Example 1, part (H), is used except that an equivalent amount of diethanolamine is used 
in place of dimethylamine and an equivalent amount of 7-chloromethyl-1 0, 1 1 -ethylenedioxy-20(R,S)-camptothecin, pre- 
pared according to Example 3, part (A), is used in place of 7-chloromethyMO, 1 1 -methyienedioxy-20(R,S)-camptothecin. 

High Resolution Mass Spectrum: 



Calcd.: 524.2024 
Found: 524.2026 



Example 18 

7-Diethanol aminomethvlene-1Q-11 -ethvlenedioxv-20fSVcamptothecin (Compound 1 9) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of diethanolamine is used 
in place of dimethylamine and an equivalent amount of 7-chloromethyl-10 t 11-ethylenedioxy-20(S)-camptothecin, pre- 
yed according to Example 4, part (A), is used in place of 7-chloromethyMO, 1 1 -methylenedioxy-20(R t S)-camptothecin 
m.p. 230-233°C. 



Nominal Mass Spectrum M+1: 


Calcd.: 


524 


Found: 


524 



Example 19 

7-Azetidinomethvlene-1 0. 1 1 -methvlenedioxv-20(R.SVcamptothecin (Compound 1 91 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of azetidine is used in place 
of dimethylamine. m.p. >250°C. 



Nominal Mass Spectrum M+1: 


Calcd.: 


462 


Found: 


462 



Example 20 

7-Azetidino methvlene-10. 11-methvlenedioxv-20fS1camptothecin (Compound 201 

This compound is prepared by the procedure of Example 1 except in parts (G) an equivalent amount of tricyclic 
ketone (S) is used in place of tricyclic ketone (R,S), and in part (H) and equivalent amount of azetidine is used in place 
of dimethylamine. 
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High Resolution Mass Spectrum: 


Calcd.: 
Found: 


462.1665 
462.1667 



Example 21 

7-Thiomorpholinomethvlene-10, 11-ethylenedioxv-20(S)-camptothecin (Compound 21) 

The same procedure as Example 1, part (H), is used except that an equivalent amount of thiomorpholine is used 
in place of dimethylamine and an equivalent amount of T-chloromethyl-IO.H-ethylenedioxy^OISJ-camptothecin, pre- 
pared according to Example 4, part (A), is used in place of 7-chloromethyl-IO, 1 1 -methylenedioxy-20(R,S)-camptothecin. 
m.p. 249-252°C. 



Nominal Mass Spectrum M+1 : 


Calcd.: 


522 


Found: 


522 



Example 22 

7-Azetidinomethvlene-10, 11-ethvlenedioxv-20(S)-camptothecin (Compound 22) 

The same procedure as Example 1 , part (H), is used except that an equivalent amount of azetidine is used in place 
of dimethylamine and an equivalent amount of 7-chloromethyl-10 ( 11-ethylenedioxy-20(S)<amptothecin, prepared ac- 
cording to Example 4, part (A), is used in place of 7-chloromethyl-10 l 11-methylenedioxy-20(R ( S)-camptothecin. 
m.p. 208-210 (decomp.) Low Resolution Mass Spectrum: 476.2 (electron spray). 

Example 23 

7-(4-Methvlpiperazinomethvlene)-10, 11-methvlenedioxv-20(S)-camptothecin (Compound 23) 

This compound is prepared by the procedure of Example 1 except in parts (G) an equivalent amount of tricyclic 
ketone (S) is used in place of tricyclic ketone (R,S) P and in part (H) and equivalent amount of 4-methylpiperazine is used 
in place of dimethylamine. 



High Resolution Mass Spectrum: 


Calcd.: 
Found: 


505.2083 
505.2087 



Example 24 

7-Trifluoroacetamidomethylene-10, 11-ethvlenedioxv-20($)-camptothecin (Compound 24) 
(A) 2'-Amino-4 , ,5 , -methylenedioxy-2-trifluoroacetamidoacetophenone 

Trifluoroacetamine (227mg, 2 mmole) is added to a solution of cesium carbonate (1.63g, 5 mmole) in anhydrous 
acetonitrile (15mi) at room temperature under nitrogen. 2 , -Amino-4',5 , -methylenedioxy-2-chloroacetophenone is then 
added and the mixture is placed in a preheated oil bath set at 90*C for 30 minutes. The reaction is cooled to room 
temperature and poured directly onto a silica plug (15g) in a scintered glass funnel. The silica is washed two times with 
EtOAc and the volatiles from the combined washes are removed in vacuo. Diethyl either is used to triturate the residue 
to afford a light orange solid which is collected by filtration and dried under vacuum. (498 mg, 86%). Mp=21 9-220°C. 1 H 
NMR (300 MHz, DMSO-d*): 8 4.44 (d, 2H); 5.96 (s, 2H); 5,96 (s, 2H); 6.35 (s, 1H); 7.21 (s, 1H); 7.40 (bs, 2H); 9.59 (t, 
1H). Nominal mass expected: MH+ = 291 m/z. found MH+ = 291 m/z. 
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(B) 2 , -Amino-4\5 1 ^thylenedioxy-2-1rifIuoroacetamicioacetophenone 

This compound is prepared as in the method above except an equivalent amount of 2'-amino-4' S'-ethylenedi- 
oxy-2-chloroacetophenone is used in place of a'-amino^^'-methylenedioxy^-chloroacetophenone. A green solid is 
isolated in 74% yield. Mp = 154-155'C. iH NMR (300 MHz, CDCI 3 ): 5 4.08 (m, 2H); 4.13 (m. 2H); 4 60 (d 2HV 6 0 (bs 
2H); 6.08 (s,1H); 7.04 (s ( 1H); 7.60 (t,1H). Nominal mass expected: MH+ = 305 m/z. Found: MH+ = 305 m/z.' ' ' 

(C) 10,11 -Ethylenedioxy-7-trifluoroacetamidomethylene-20(S)-camptothecin 

^-Amtno^'.S'-ethylenedioxy^-trifluoroacetamidoacetophenone (71 mg, 0.234 mmole), tricyclic ketone (S) (61 mg 
0.234 mmole), and anhydrous toluene (2.0.ml) are combined at 60°C under nitrogen. A catlytic amount of both glacial 
acetic acid and p-toluenesulfonic acid monohydrate are added before increasing the reaction temperature to reflux The 
reaction refluxes for 16 hrs and is then cooled to ambient temperature. A green-yellow solid is collected by filtration 
washed with ethanol and diethyl ether, and dried in vacuo. (101 mg, 84%) Mp = 249°C i H NMR (300 MHz DMSO-d6V 
6 0.91 (t, 3H); 1 .91 (m, 2H); 4.40 (a. 4H); 4.83 (d, 2H); 5.39 (s, 2H); 5.41 (s, 2H); 6.48 (s, 1 H); 7.22 (s, 1 H); 7.58 (s, 1 H) ! 
7.77 (s, 1H); 10.20 (t, 1H). Nominal mass expected: MH+ = 532 m/z. Found: MH+ = 532 m/z. 

Example 25 

7-Trifluoroacetamidomethvlene-10.11-meth vlenedioxv-20fS)-camptothecin ( Compound 251 

This compound is prepared by the method of Example 24 above except an equivalent amount of 2'-amino-4' S'-meth- 
ylenedioxy-2-trifIuoroacetamidoacetophenone is used in place of 2 , -amino-4 , 1 5 , -ethylenedioxy-2-thfluoroacetamidoac- 
etophenone. A green-yellow solid is isolated in 1 5% yield mp = 238°C (d). 1 H-300 NMR (DMSO-d6)- 6 0 91 (t 3HV 1 95 
(m, 2H); 4.92 (a, 2H); 5.38 (a, 2H); 5.40 (a, 2H); 6.28 (S, 2H); 6.49 (a, 1 H); 7.1 3 (a, 1 H); 7.58 (a. 1 H); 7.78 (a, 1 H)' 10 21 
(t, 1H). Nominal mass expected: MH+ = 518 m/z. Found MH+ = 518 m/z. 

Example 26 

7-Aminomethylene-1 0, 1 1 •ethylenedioxv-20f S)-camptothecin dihvdrochloride (Compound 261 



7-trifluoroacetamidomethylene-10 l 11-ethylenedioxy-20(S)^amptothecin (65 mg, 0.12 mmole) is heated to 105°C 
in aqueous 2N hydrochloric acid (1 .2 ml) for 20 minutes in an open flask, the volatiles are removed in vacuo and the 
residue is triturated with ethyl acetate and collected by filtration. The bright yellow solid is washed with ethyl acetate (3 
ml), ethanol (2 ml) and diethyl ether (2 ml) and dried in vacuo to afford 62 mg (1 00%) mp > 300°C 1 H NMR (300 MHz 
DMSO-d6): 50.90 (t, 3H); 1.95 (m, 2H); 4.41 (a, 4H); 4.61 (d, 2H); 5.40 (s, 2H); 5.45 (a, 2H); 7.24 (s, 1H); 7.60 (s, 1H) ! 
7.81 (a, 1 H); 8.40 (bs, 2H). Nominal mass expected: MH+ = 436 m/z. Found MH+ = 436 m/z. 

Example 27 

7-Aminomethyiene-10,11-m ethvlenedioxv-20(S)-camptothecin dihvdrochloride (Compound 27) 

This compound is prepared by the method of Example 26 above except an equivalent amount of 7-trifluoroaceta- 
midomethylene-10,11-methylenedioxy-20(S)-camptothecin is used in place of 7-trifluoroacetamidomethyl- 
ene.10,1l-ethylenedioxy-20(S)-camptothecin. A golden yellow solid is isolated in quantitative yield Mp - 270° C (d) 1 H 
NMR (300 MHz, DMSCXJ6): 8 0.90. (t, 3H); 1.9 (m, 2H); 4.6 (m, 2H); 5.4 (a. 2H); 5.5 (s, 2H); 6.3 (a, 2H); 7.2 (a, IH)- 
7.6 (a, 1 H); 7.9 (s, 1 H); 8.4 (bs, 2H). Nominal mass expected: MH+ = 422 m/z. Found: MH+ = 422 m/z. 

Example 28 

7-fert-Butvloxvcarbonvl-piperazinomethvlene 10.11>ethvlenedioxv-20fS)-camptothecin (Compound 2B) 

To a -50°C solution of (S)-(-)-10,11-ethylenedioxy-7<hloromethykamptothecin (35.8 mg, 78 7 x 1Q-3 mmol) was 
added dropwise tert-butyl-l-piperazinecarboxylate (34.6 mg, 186 x 10-3 mm0 |) in N.N-dimethylformamide (DMF) (0 45 
mL). The dark brown reaction mixture was stirred at -50°C for 10 min, and allowed to warm to 0°C Additional 
tert^utyl-l-piperazinecarboxylate (8 mg, 43 X 10-3 mmol) in DMF (0.2 mL) was added, and the mixture was allowed to 
warm to ambient temperature. The mixture was stirred for an additional 90 min, and the solvent was removed with a 
rotary evaporator to afford the crude product as a brown residue. Purification by silica gel chromatography (eluting with 
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100% ethyl acetate) attorded 20.7 mg (58% yield) of the product as a pale yellow solid. 1 H NMR (300 MHz, CDCI 3 ): $ 
1.04 (t. 3H, J=7); 1.45 (s. 9H); 1.87 (m, 2H); 2,46 (s, 4H); 3.41 (s, 4H); 3.94 (s, 2H); 4.43 (s, 4H); 5.29 (s, 2H); 5.30 (d, 
1H, J=16); 5.75 (d t 1H, J=16); 7.59 (s, 1H); 7.65 (s, 1H); 7.73 (s, 1H). 
Nominal mass spectrum (M+1): 605. 

5 

Example 29 

7-Piperazinomethvlene-10,11'ethvlenedioxy-20(S)-camptothecin trifluoroacetic acid salt (Compound 29) 

io To a 0°C solution of 7-fe/t-butyloxycartx)nyl-piperazinomethyl-10,11-ethylenedioxy-20(S)-camptothecin (16.7 mg, 
27.6 x 1 0 -3 mmol) in dry CH 2 CI 2 (5.0 mL) was added trifluoroacetic acid (0.5 mL). The deep yellow solution was allowed 
to warm to ambient temperature and stirred for 1 4h. The mixture was concentrated with a rotary evaporator, and the 
residue was purified by reverse phase HPLC (Rainin Dynamax 60A column, eluting with 49:10:2.5:1 water/ace- 
tonitrile/THF/trifluoroacetic acid) to afford, after concentration and lyophylization of the major UV active peak (monitoring 

is at 254 nm), 21 .7 mg of the product as a yellow fluffy powder 1 H NMR (300 MHz, DMSO-d 6 ): 5 0.88 (t, 3H, J=7); 1 .87 
(m, 2H); 2.60-2.80 (m, 4H); 3.00-3.20 (bs t 4H); 5.29 (s, 2H); 5.41 (s, 2H); 6.5 (bs, 1H); 7.25 (s, 1H); 7.56 (s t 1H); 7.80 
(s, 1H);8.50 (bs, 2H). 
Nominal mass spectrum (M+1): 505. 
mp:3l5°C(d) 

20 

Example 30 

7-(a l a,a>Trifluoro-m-tolyl)-piperazinomethvlene-10,11-ethylenedioxv-20(S)-camptothecin (Compound 30) 

25 a solution of 7-chloromethyl-10,11-ethylenedtoxy-20(S)-camptothecin (5.2 mg, 11.4 x 10" 3 mmol) in anhydrous 
DMSO (200 U.I) was added dropwtse to a 0°C solution of 1-(a,a,a-trifluoro-m-tolyl)-piperazine (10 uJ, 53 x 10 -3 mmol) 
in anhydrous toluene (500 u.l). The dark brown mixture was stirred at 0 9 C for 90 min, and allowed to warm to ambient 
temperature. The solvent was removed with a rotary evaporator and further pumping under high vacuum to leave the 
crude product, which was purified by silica gel chromatography (eluting wih 100% ethyl acetate followed by 6:5:1 ethyl 

30 acetate/chloroform/methanol) to afford 3.7 mg (50% yield) of the product as a pale yellow solid residue. 1 H NMR (200 
MHz, DMSO-d 6 ): 50.90 (t, 3H, J=7); 1.95 (q, 2H, J=7); 2.60-2.70 (m, 4H); 3.20-3.30 (m t 4H); 4.10 (s, 2H); 4.50 (s, 4H); 
5.30; (s, 2H); 5.45 (s, 2H); 6.55 (s, 1H); 7.40 (t, 1H, J=7); 7.60 (s, 1H); 7.85 (s, 1H). 
Nominal mass spectrum (M+1): 649. 

35 Example 31 

7-(2-Methoxvphenvl-piperazino)methvlene'10,11-ethvlenedioxV'20(S)-camtothecin (Compound 31) 

To a 0°C solution of 2-methoxyphenylpiperazine (17.9 jil, 102 x 10r 3 mmol) in anhydrous toluene (1 mL) at 0°C 
40 was added a solution of 7-chloromethyl-10 ) 11-ethylenedioxy-20(S)-camptothecin (10 mg, 22 x 10 -3 mmol) in DMSO 
(200 uJ). The dark mixture was stirred at 0 9 C for 10 min, and allowed to warm to ambient temperature and stirred for 
3h. The reaction mixture was concentrated with a rotary evaporator and the residual solvent was removed by pumping 
under high vacuum to afford the crude product. Purificaton by silica gel chromatography (eluting with 1:1 hexane/ethy- 
lacetate followed by 6:5:1 ethylacetate/chloroform/methanol) afforded 3.4 mg (25% yield) of the product as a yellow 
45 solid. 1 H NMR (200 MHz, CDCI 3 ): 5 1.05 (t, 3H, J=7); 1.90 (m, 2H); 2.75 (bs, 4H), 3.10 (bs, 4H), 3.75 (s, 1H); 3.85 (s, 
3H); 4.01 (bs, 2H); 5.35 (s, 1H); 5.30 (d, 1H, J=18); 5.35 (s, 1 H); 5.75 (d, 1, J=18); 6.80-7.00 (m, 4H); 7.60 (s, 1H); 7.65 
(s, 1H); 7.75 (s, 1H). 



Nominal mass spectrum (M+1): 


Calcd.: 


611 


Found: 


611. 



Example 32 

55 

7-Phenylpiperazinomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin (Compound 32) 

To a0°C solution of phenylpiperazine (15.6 uJ, 102 x 10r 3 mmol) in anhydrous toluene (1 mL) was added a solution 
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of 7^lorom8thyl-10,11-ethyienedioxy-20(S)-camptothecin (10.6 mg, 22 x 10~ 3 mmol) in DMSO (300 uJ). The dark mix- 
ture was stirred at 0°C for 10 min, and allowed to warm to ambient temperature and stirred for 3h. The mixture was 
concentrated with a rotary evaporator, and the residual solvent was further removed by pumping under high vacuum to 
afford the crude product as a dark residue. Purification by silica get chromatography (eluting with 1:1 hexane/ethyl 
5 acetate followed by 6:5:1 ethyl acetate/chloroform/methanol) afforded 3.6 mg (30% yield) of the product as a yellow 
solid residue. 1 H NMR (200 MHz, CDCI 3 ): 5 1.00 (t, 3H, J=7); 1.90 (m, 2H); 2.75 (bs, 4H); 3.20 (bs, 4H); 3.75 (s, 1H); 
4.05 (s, 2H); 4.45 (bs, 4H); 5.35 (s, 2H); 5.30 (d, 1H, J=18); 5.35 (s, 2H); 5.75 (d, 1H); 6.80-7.00 (m, 3H); 7.20-7.35 (m, 
2H); 7.60 (s, 1H); 7.65 (s, 1H); 7.80 (s, 1H). 
Nominal mass spectrum (M+1): 581. 

10 

Example 33 

2'-Amino-4'5'-methvlenedioxv-2-dimethylaminocetophenone 

is ^-Acetylamino^'.S'-methylenedioxy^-chloroacetophenone, prepared in Example 1, part (B), is reacted with an 
excess of dimethylamine under similar conditions as taught in Example 1 , part (H), to yield ^-acetylamino-^.S'-methyl- 
enedioxy-2-dimethylaminoacetophenone which is turn is deprotected by the procedure of Example 1 , part (E), to yield 
2 , -amino-4',5 , -methylenedioxy-2-dimethylaminoacetophenone. 
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Nominal Mass Spectrum M+1: 




Calcd.: 


223 




Found: 


223 



2$ Examples 34 - 38 



The following compounds of formula (I) are prepared by the procedure taught in Scheme I, I A or 1 B in an analogous 
manner to Examples 1 - 32, using the appropriate intermediate compounds of formulas (II), (III), (IV) and (V). 

30 34 7-(Methyl-2-methoxyethylaminomethylene)- 10, 11 -methylenedioxy-20(R,S)-camptothecin, 

35 7-Cyclohexylaminomethylene-10,11-methylenedioxy-20(R)-camptothecin, 

36 7-(2-Butenyl)aminomethylene-10 l 11-methylenedioxy-20(R,S)-camptothecin, 

37 7-Cyclohexylmethylaminomethylene-10,1 1 -ethylenedioxy-20(R)-camptothecin and 

38 7-Thiazolidinomethylene-10,11-methylenedioxy-20(R,S)<amptothecin. 

35 

Example 39 

Pharmaceutical formulations 
40 (A) Transdermal System 



Ingredients 


Amount 


Active compound 

Silicone fluid 

Colloidal silicone dioxide 


600.0 mg 
450.0 mg 
25.0 mg 



The silicone fluid and active compound are mixed together and the colloidal silicone dioxide is reacted with to increase 
so viscosity. The material is then dosed into a subsequently heat sealed polymeric laminate comprised of the following: 
polyester release liner, skin contact adhesive composed of silicone or acrylic polymers, a control membrane which is a 
polyolefin (e.g. polyethylene), polyvinyl acetate or polyurethane, and an impermeable backing membrane made of a 
polyester multilaminate. The system described is a 10 sq. cm patch. 

ss (B) Oral Tablet 
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Ingredients 


Amount 


Active compound 
Starch 

Magnesium Stearate 


200.0 mg 
20.0 mg 
1.0 mg 



The active compound and the starch are granulated with water and dried. Magnesium stearate is added to the dried 
granules and the mixture is thoroughly blended. The blended mixture is compressed into a tablet. 

(C) Suppository 



Ingredients 


Amount 


Active compound 
Theobromine sodium salicylate 
Witepsol S55 


150.0 mg 
250.0 mg 
1725.0 mg 



The inactive ingredients are mixed and melted. The active compound is then distributed in the molten mixture, poured 
into molds and allowed to cool. 

(D) Injection 



Ingredients 


Amount 


Active Compound 
Buffering Agents 
Propylene glycol 
Water for injection 


20.0 mg 
q.s. 
0.4 
0.6 ml 



The active compound and buffering agents are dissolved in the propylene glycol at about 50°C. The water for injection 
is then added with stirring and the resulting solution is filtered, filled into an ampule, sealed and sterilized by autoclaving. 

(E) Capsule 



Ingredients 


Amount 


Active Compound 
Lactose 

Magnesium stearate 


200.0 mg 
450.0 mg 
5.0 mg 



The finely ground active compound is mixed with the lactose and stearate and packed into a gelatin capsule. 
Claims 

1 . A compound of formula (I) 
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wherein: 

n represents the integer 1 or 2; and 

R 2 represents -COR 3 , 
wherein: 

alkvl tc ^Z?IT h ST; , ( P 1 - 6)alky! ' P erhal °( C i-6) a,k y'' (^ycloalkyl, (C 3 _ 7 )cycloalkyl(C 1 6 ) 
alkyl (C3- 6 )alkenyi t hydroxytCLeJalkyl, (C^Jalkoxy, (C^alkoxy (C^alkyl; or 

JO R 1 and R* taken together with the linking nrtrogen form a saturated 3 to 7 atom heterocyclic group of formula 



— N 




OA) 



wherein: 

Y represents 0, S, SO, S0 2 , CH 9 or NR 4 



wherein: 



04 re P: ese "^ h y d u r °9 en ' (^i-e)alkyl, perhalofC^alkyl, aryl. aryl substituted with one or more 

tc ■ wi™ tr t'f t J?"' nrtro ' amino ' (Ci-6)alkylamino, perhalofC^alkyl, hydroxy^ .)alkyl 
(C^eJalkoxy, (C^^alkoxyfC^Jalkyl groups; or ^ i-6^y. 

-CORS, 

wherein: 

with one or mo/ r6PreS9ntS hydr ° 98n ' perha,o(C ^ a ^> ^e^oxy, aryl, aryl substituted 

: (C 1-6 )alkyl, perhalofC^eJalkyl, hydroxyfCLeJalkyl, (C^JalkoxyfC, «)alkvi arouos- and 

the pharmaceutical^ acceptable salts and solvates thereof. y^-eW groups, and 

Compounds as claimed in Claim 1 wherein: 
R 1 and R 2 represent: 

VSSZSSS^ (C3 - 7,CyCtoalkyl ' (C "^ C ^ **** *-* 

S So,*! T"1T ^ 3ZirkJine ' aZeWne ' PyTO ' idine ' Pip8ridine ' hi-m-hytanhnh.. imida- 

' PVm N ™WW°™™. homopiperazine, N-me.hylhcmopipara- 
zine, thiazolidine, isothiazolidme, morpholine or thiomorpholine. 

Compounds as claimed in Claim 1 or Claim 2 wherein 

R' and R2 are taken together to form a heterocyclic group selected from group consisting of aziridine, azetkJine. 
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pyrrolidine, piperidine, hexamethylenimine, imidazolidine, pyrrolidine, isoxazolidine, piperazine, N-methylpipera- 
zine, homopiperazine, N-methylhomopiperazine, thiazolidine, isothiazolidine, morpholine or thiomorpholine. 

Compounds as claimed in any of Claims 1 to 3 wherein: 
n represents the integer 1 or 2; and 

i) R 1 and R 2 represent independently, hydrogen, (Cj^)alkyl or hydroxy (C^Jalkyl; 

ii) R 1 represents hydrogen and R 2 represents -COR 3 , wherein R 3 represents perhalo(C 1 ^)alkyl; or 

iii) R 1 and R 2 taken together with the linking nitrogen form azetidine, pyrrolidine, piperidine, morpholine, thio- 
morpholine or piperazine optionally N-substituted with (C 1 _ 4 )alkyl; phenyl; phenyl substituted with one or more 
perhaloJC^lalkyl or (C^Jalkoxy groups; or -COR 5 , wherein R 5 represents (C^Jalkoxy. 

A compound selected from: 

7-Dimethylaminomethylene-1 0, 1 1 -methylenedioxy-20(R,S)-camptothecin, 

7-Dimethylaminomethylene-10, 1 1 -methyienedioxy-20(S)-camptothecin, 

7-Dimethylaminomethylene-1 0, 1 1 -ethylenedioxy^OfR.SJ-camptothecin, 

7-Dimethylaminomethylene-10, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-Morphoiinomethylene-1 0, 1 1 -ethylenedioxy-20(R, S)-camptothecin, 

7-Morpholinomethylene-1 0, 1 1 -ethylenedioxy-20(S)<amptothecin, 

7-Pyrrolidinomethylene-1 0, 1 1 -ethylenedioxy-20(R,S)-camptothecin 1 

7-Piperidinomethylene-1 0, 1 1 -methyienedioxy-20(R,S)-camptothecin, 

7-Piperidinomethylene-1 0, 1 1 -ethylenedioxy-20(R,S)-camptothecin, 

7-(4-Methylpiperazinomethylene)-10, 11 -ethylenedioxy-20(R,S)-camptothecin, 

7-(4-Methylpiperazinomethy lene)-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-Diethytaminomethylene-IO, 11-methy!enedioxy-20(S)-camptothecin, 

7-Diethylaminomethylene-10, 1 1 -ethylenedioxy-20(R,S)-camptothecin, 

7-Diethylaminomethylene-10, 11 -ethylenedioxy-20(S)-camptothecin, 

7-N-Methylethanolaminomethylene-1 0, 1 1 -methylenedioxy-20(R,S)-camptothecin, 

7-N-Methylethanolaminomethylene-1 0, 1 1 -ethylenedioxy-20(R,S)-camptotheci n, 

7-Diethanolaminomethylene-10, 11-ethylenedfoxy-20(R,S)-camptothecin P 

7-Diethanolaminomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-Azetidinomethylene-l0, 1 1 -methylenedioxy-20(R,S)-camptothecin 

7-Azetidinomethylene-1 0, 1 1 -methylenedioxy-20(S)<amptothecin 

7-Thiomorpholinomethylene-10, 11-ethylenedioxy-20(S)-camptothecin, 

7-Azetidinomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-(4-Methylpiperazinomethylene)-10, 1 1 -methylenedioxy-20(S)-camptothecin, 

7-Trifluoroacetamidomethylene-1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-Trifluoroacetamidomethy!ene-1 0, 1 1 -methylenedioxy-20(S)-camptothecin, 

7-Aminomethy lene-1 0, 1 1 -ethy lenedioxy-20(S)-camptothecin dihydrochloride, 

7-Aminomethylene-10, 11-methylenedtoxy-20(S)-camptothecin dihydrochloride, 

7-tert-buty loxycarbonylene-piperazinomethylene- 1 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-Piperazinomethy lene-1 0, 11-ethylenedioxy-(S)-camptothecin trifluoroacetic acid salt, 

7-(a,ct ) a-trifluoro-m-tolyl)-piperazinomethylene-1 0,1 1 -ethylenedioxy-20(S)-camptothecin, 

7-(2-methoxyphenyl-piperazino)methy!ene-l 0, 1 1 -ethylenedioxy-20(S)-camptothecin, 

7-phenylpiperazinomethylene-IO, 11-ethylenedioxy-20(S)-camptothecin, and pharmaceutical^ acceptable 

salts and solvates thereof. 

7-(4-Methy!piperazinomethylene)-10, 11-ethylenedtoxy-20(S)camptothecin or a pharmaceutical^ acceptable salt 
or solvate thereof. 

Compounds as claimed in any one of Claims 1 to 4 in the S configuration. 
A compound of formula (!') 
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wherein: 

n represents the integer 1 or 2; and 
R 1a and R 2a represent: 

i) independently, hydrogen, (C^Jalkyf, (C^cycloalkyl (C3_ 7 ) cycloalkyHC^alkyl, (C M Jalkenyl, hydroxy 
(C^slalkyf, (C^JalkoxytC^eJalkyl, or 

ii) taken together with the linking nitrogen form a 3 to 7 atom heterocyclic group of formula (I A') 




<i/0 

wherein; 

Y a represents O, S, CH 2 , NH or NHC^Jalkyl), and the pharmaceutical^ acceptable salts thereof. 

9. A compound as claimed in any one of claims 1 to 7 for use in therapy. 

10. A pharmaceutical formulation comprising a compound as claimed in any one of claims 1 to 8 or a pharmaceutical^ 
acceptable salt or solvate thereof, together with a pharmaceuticatly acceptable carrier. 

11. A pharmaceutical formulation comprising 7-(4-methylpiperazinomethylene)-10,11-ethylenedioxy-20(S)camp- 
tothecin or a pharmaceutical^ acceptable salt or solvate thereof, together with a pharmaceutical ly acceptable carrier. 

12. The use of a compound as claimed in any one of Claims 1 to 8 in the preparation of a medicament for use in the 
treatment of tumours. 

13. The use of 7-(4-methytpiperazinomethylene)*10,11-ethylenedioxy-20(S) camptothecin or a pharmaceutical^ 
acceptable salt or solvate thereol in the preparation of a medicament for use in the treatment of tumours. 

1 4. A process for preparing a compound of formula (I) as defined in any one of claims 1 to 8 or a physiologically accept- 
able salt or solvate thereof which comprises 

(a) reacting a compound of formula (IV) 
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wherein X is halogen, with a compound of formula 



(V) 

HNR 1 R 2 (V) 



wherein Ri and R* are as defined for the compound of formula (IV or 
(b) reacting a compound of formula (lla) 




wherein Ri and R2 are as defined for the compound of formula (I), with the 



compound of formula (III) 
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and if necessary and/or desired subjecting the compound thus obtained to 
prising; w 



one or more further reactions com- 



removing any protecting group or groups and/or 



m ^verting a compound of formula (I) or a salt thereof into a physiologically acceptable 



salt or solvate 



55 



Cims , to 8 L a^Se 1 ! 8 ; ST ' ^ " W " h *< ™ « 

16. A compound of formula (IV) 
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wherein n is 1 or 2 and X is halogen. 

17. A compound selected from: 

7-ChloromethyMO, 1 1 -methylenedioxy-20(R,S)-camptothecin 
7-Chloromethy|.lO,1Hnethylenedioxy.20(S)<amptothecin ' 
7-Choromethyl-lO,1l.elhylenedioxy.20(R,S)-camptothecinand 
7-Chloromethyl-l 0, 1 1 -ethylenedtoxy-20(S)-camptothecin. 

18. A compound of formula (IIA) 

» r 

1 2 

NRR 




wherein; 

n represents the integer 1 or 2; and 



ii) R 1 represents hydrogen, (C^)alkyl, (C^Jcycl 
(C^Jalkyl or (C^JalkoxyfC^Jalkyl, and 
R 2 represents -COR 3 , 
wherein: 



!<alkyl, (C3. 7 )cyctoalkyl(C^)alkyl, (C^Jalkenyl, hydroxy 



iii) R 1 and R2 taken together with the linking nitrogen form 
(IA) 



ejalkoxyfC^alkyl; or 
a saturated 3 to 7 atom heterocyclic group of formula 



-N v 
OA) 



wherein: 



Y represents 0, S, SO, S0 2 , CH 2 or NR 4 
wherein: 



alkoxy, 



•C0R5 



-6) 
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wherein: 



19. The compound of Claim 18 wherein Ri and R2 are taken tooathar tn w, * h , 

consisting of aziridine azetidina o Wm iirtl JL 1 . 9 ' ™ 3 ne,eroc y cllc 9™P selected from group 
dine, pipeline, StStl^^ imtoolidine ' PV^Iidine, JLJt 

pholine or thiomoXline ' ^'^^ ^e.hylhomopiperazine. thiazolidine, iso.hiazoWine, mor- 

20. A compound of formula (II) 




wherein n is the integer 1 or 2 and X is halogen. 



Patentanspruche 

1. Verbindung der Formel (I): 




worm 



n die ganze Zahl 1 oder 2 ist; und 
t) R 1 und R2 unabhangig voneinander fur Wasserstoff fCi dAlkvl (C ini*^™ ^ ^ , 

R 2 fur -COR3 steht, 



— N 




OA) 



bilden, worin 
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Y fur 0, S, SO, S0 2 , CH 2 Oder NR* wobei R 4 fur Wassarstoff ir U iu n 
Aiyl, das mit einer oder mehreren (C, kvl hZZ ™ I : (C '-« )Alk >"' Ps ^^(C^)m Aryl, 
alkyl-, Hydroxys, 6 )alky - C " Al ™ T' S ?T W ' (^^'amino-, PerhalogentC, ., 
RS fflr iseTstoff "(J ZS SUb8,i,Ui9rt * od " ^ «*- 

(C,. 6 )Alkyl, Perhalogen C, -alky rSSrff ^S^^ ^ ^ mit ein9r ™ hre ™ 
steht; * 1 ' 6) ^ ' H f drox y( c i-6)alM-, (C^JAIkoxyfC^alkylgruppen substrtuiert ist, 

und die pharmazeutisch annehmbaren Sato und Solvate davon. 
2. Verbindungen nach Anspruch 1, dadurch gekennzeichnet, dafj Ri und R* 

i) unabhangig voneinander fflr Wassersfoff (C, A-MM ir ir u ^.L.,^ ,~ . 

Alkeny,, HydroxyfC^alky., (C^JAIko^,^ ^)^ m o M (C w , 

Morpholin ^Sl^ P ' PefaZ ' n ' £* 

I. Verbindungen nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet daS Ri „nH r 2 , 

eme heterocyclische Gruppe, ausgewahlt aus der Gmnna h.!,Jh 7 \ R 2 z"sammengenommen 
Hexamethylenimin.lmidazolidin ^^^^^^T!^"' Pi P eridin ' 
hcmopiperazin, Thiamin, 'sothiaS^ """^ 

^gen,^ 

N-substituiert ist, bilden. ' " ,ur ( c i-4)Alkoxy steht, 

Verbindung, ausgewahlt aus: 
™™ttyai^ 

7-D ! methylarn,nom8thylen.10,1l.rne.hylendiox y -20(S)carnptothecin 

7-D,methylaminomethylen.10,11-ethylendioxy.20(R,S)camptothe C in 

7.D,mehylarninomethylen.10,11.ethylendioxy-20(S)carnptothe C in 

7-Morpho nomethylen-10,11.ethylendioxy-20(R l S)carnptothecin ' 

7-Morpholinomethylen.lO,ll^thylendioxy-20(S)camptothecin 

7-Pyrrolidinomethylen-10,11-ethylendioxy-20(R,S)camptothecin 

7-Piper,d l nomethyi e n-10,11 fl ,ethylendioxy.20(R,S)camptothecin 

7-Pipendinoniethylen-lO,11-ethylendioxy-20(R,S)carnptothecin 
^ejhy^ 

■ J^Me%lpipera2,nornethylen)O0,1l-e.hylendioxy-20(S)cam ' 
7-Diethyarninornethylen-10,11^ethylendioxy-20(S)camptothecin ' 
7-D,e%bm,nornethylen-lO,ll^thylendioxy-20(R,S)caniptothecin 
T^tr^rT^'^'^^^y'^^^OfSJ^Ptothecin, ' 

!^ O l temin0me,h y ,en - 10 ' 11 - meth ytendioxy-20(R,S) < amp.othecin 

7-D,ethancJaminori l eth y i e n.iO,1l^thylendbxy-20(S)carnptothecin 
7-A 2 eid,nomethylenO0,1l.methylendioxy-20(R,S)carn P tothecin ' 
^etidTOrnethylen-IO.II-rnethylendioxy^fSJcamptothecin 
7-^,omc< P hdinomethylen-10,11.emylendioxy-20(S)campto^ 
7-A2e,d l nomethyi e n-lO,1l-eth y iendioxy-20(S)camptothecin 

7|4-Methylpipera2inome%l9n)O0,11^ethylendioxy.20(S)-carnptothecin 

7-TnfluoracetamdomethylenO0,11.methylendio^20(S)carnptothecin 
^"""^hytan-ioji^iend^ 
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7-Aminomethylen-TO, 1 1 .methylendioxy-aOlSlt^mptothecinHdihydrochlorid, 
7-tert.-Butyloxycarbonylenpiperazinomethylen-1 0, 1 1 -ethylendioxy-20(S)camptothecin, 
7-Piperazinome%len-10J1-ethylendioxy-(S)camp 
7-(a,a,a-Trifluor-m-tolyl)piperazinomethylen-10J1-ethylendioxy-20(S 
7-(2-Methoxyphenylpiperazino)methylen-1 0, 1 1 -ethylendioxy-20(S)camptothecin, 
7-Phenylpip8razinomethyIen-10.il -ethylendioxy-20(S)camptothecin, 
und die pharmazeutisch annehmbaren Salze und Solvate davon. 

6. 7-(4-Methylpiperazinomethylen)O0,11-ethylendioxy-20(S)-camptothecin Oder ein pharmazeutisch annehmbares 
Salz oder Solvat davon. 

7. Verbindungen nach einem der Anspruche 1 bis 4 in der S-Konfiguration. 

8. Verbindung der Forme! (!'): 




worin 

n die ganze Zahl 1 oder 2 ist; und 
R 1a und R 2a 

i) unabhangtg voneinander fOr Wasserstoff, (C 1 _ 6 )Alkyl, (C^Cycloalkyl, (C 3 _ 7 )Cycloalkyl(C 1 _ 6 )alkyl ) 
(C3_ 6 )Alkenyl, HydroxytC^alkyl, (C^AIkoxyfC^Jalkyl stehen; oder 

ii) zusammen mit dem verbindenden Stickstoff etne 3-bis 7atomige heterocyclische Gruppe der Formel (I A'): 




(i/O 

bilden, worin 

Y a fur O, S, CH 2 , NH oder N((C,_ 6 )alkyl) stent, und die pharmazeutisch annehmbaren Salze davon. 

9. Verbindung nach einem der Anspruche 1 bis 7 zur Verwendung in der Therapie. 

10. Pharmazeutisches Praparat, umfassend eine Verbindung nach einem der Anspruche 1 bis 8 oder ein pharmazeu- 
tisch annehmbares Salz oder Solvat davon zusammen mit einem pharmazeutisch annehmbaren Trager. 

11. Pharmazeutisches Praparat umfassend 7-(4-Methylpiperazinomethylen)-10,11-ethylendioxy-20(S)camptothecin 
oder ein pharmazeutisch annehmbares Salz oder Solvat davon zusammen mit einem pharmazeutisch annehmba- 
ren Trager. 

12. Verwendung einer Verbindung nach einem der Anspruche 1 bis 8 zur Herstellung eines Arzneimittels zur Verwen- 
dung bei der Behandlung von Tumoren. 

13. Verwendung von 7-(4-Methylpiperazinomemylen)-10 l 11-ethylendioxy-20(S)camptothecin oder eines pharmazeu- 
tisch annehmbaren Salzes oder Solvats davon zur Herstellung eines Arzneimittels zur Verwendung bei der Behand- 
lung von Tumoren. 
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14. Verfahren zur Herstellung einer Verbindung der Formel (I) nach einem der Anspruche 1 bis 8 Oder eines physiolo- 
gisch annehmbaren Salzes oder Solvats davon, umfassend 

(a) die Umsetzung einer Verbindung der Formel (IV): 




worin X fur Halogen steht, 

mit einer Verbindung der Formel (V): 

HNR 1 R 2 (V) 
worin FP und R 2 wie im Zusammenhang mit der Verbindung der Formel (I) definiert sind; oder 

b) die Umsetzung einer Verbindung der Formel (I la): 



NRR 




worin R 1 und R 2 wie im Zusammenhang mit der Verbindung der Formel (I) definiert sind, 
mit der Verbindung der Formel (III): 

o 




und erforderiichenfalls und/oder gewunschtenfalls die Unterwerfung der so erhaltenen Verbindung einer 
oder mehreren weiteren Reaktion(en), die folgendes umfaBt bzw. umfassen: 

(i) Umwandlung der resultierenden Verbindung der Formel (I) oder eines Salzes oder geschutzten 
Derivats davon in eine andere Verbindung der Formel (I) und/oder 

(ii) Entfernung irgendeiner Schutzgruppe oder irgendwelcher Schutzgruppen und/oder 

(iii) Umwandlung einer Verbindung der Formel (I) oder eines Salzes davon in ein physiologisch 
annehmbares Salz oder Solvat davon. 

1 5. Alkalimetall- oder Erdalkalimetallsalz der entsprechenden offenen E-Ringform einer Verbindung der Formel (I) nach 
einem der Anspruche 1 bis 8, erhaltlich durch Behandlung einer Verbindung der Formel (I) nach einem der Anspru- 
che 1 bis 8 mit einer Alkalimetall- oder Erdalkalimetallbase. 
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16. Verbindung der Formet (IV): 




worin n den Wert 1 oder 2 hat und X fur Halogen steht. 

17. Verbindung, ausgewahlt aus: 

y-Chlormethyl-IO.II-rriethylendioxy-aotR.SJcarnptothecin, 
y-Chlormethyl-IO.H-methylendioxy-aOtSJcamptothecin, 
7-Chlormethyl-10.11 -ethylendioxy-20(R,S)camptothecin und 
7-Chlormethyl-10,1 1 -ethyl end ioxy-20(S)camptothec in. 

18. Verbindung der Formel (HA): 

I 3 

NRR 



(CH, 




worin n die ganze Zahl 1 oder 2 ist; und 

i) R 1 und R 2 unabhangig voneinander fur Wasserstoff, (C^AIkyl, (C3_ 7 )Cycloalkyl t (C^CycloalkylfC^e) 
alkyl, (C^JAIkenyl, Hydroxy(C 1-6 )aikyl, (C^JAIkoxyfC^Jalkyl stehen; 

ii) Ri fur Wasserstoff, (C^JAIkyl, (C^JCycloalkyl, (C^lCycloalkyKC^Jalkyl, (C3. 6 )Alkenyl, HydroxyfC^) 
alkyl oder (C^JAIkoxyfC^Jalkyl steht; und 

R 2 fur -COR 3 steht, 

wobei R3 fur Wasserstoff, (C^JAIkyl, PerhalogenfCLeJalkyl, (C^Cycloalkyl, (C^JCycloalkyHC^) 
alkyl, (C^AIkenyl, HydroxyfC^alkyl, (C^AIkoxy, (C^JAIkoxyfC^Jalkyl steht; oder 

(iii) R 1 und R 2 zusammen mit dem verbindenden Stickstoff eine gesattigte 3- bis 7atomige heterocyclische 
Gruppe der Formel (IA): 




(IA) 



bilden, worin 

Y fur O, S, SO, S0 2 , CH 2 oder NR 4 , wobei R 4 fur Wasserstoff, (C,_ 6 )Alkyl, PerhalogenfC^Jalkyl, Aryl, Aryl, 
das mrt eineroder mehreren (C^JAikyl-, Halogen-, Nitro-, Amino-, (C^AIkylamino-, PerhalogenfC^lalkyh 
HydroxytC^alkyl-, (C^JAIkoxy-, (C^JAIkoxyfC^eJalkylgruppen substituiert ist, oder -COR 5 , wobei R 5 fur 
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Wasserstoff, (C 1 _ 6 )Alkyl t Perhalogen(C 1 _ 6 )alkyl, (C^AIkoxy, Aryl, Aryl, das mit einer oder mehreren {0 U6 ) 
Alkyl-, PerhalogenfC^Jalkyk Hydroxy(C-,_ 6 )alkyl-oder (C^JAIkoxyfC^Jalkylgruppen substituiert ist, stent. 

19. Verbindung nach Anspruch 18, dadurch g kennzeichn t.daGR 1 und R 2 zusammengenommen eine heterocycli- 
sche Gruppe, ausgewahlt aus der Gruppe bestehend aus Aziridin, Azetidin, Pyrrolidin, Piperidin, Hexamethylenimin, 
Imidazolidin, Pyrazolidin, Isoxazolidin, Piperazin, N-Methylpiperazin, Homopiperazin, N-Methylhomopiperazin, 
Thiazolidin, Isothiazolidin, Morpholin Oder Thiomorpholin, bilden. 

20. Verbindung der Formel (II): 




worin n die ganze Zahl 1 Oder 2 ist und X fur Halogen steht. 

Revendlcatlona 

1 . Compose de la formula (I) : 



1 2 




dans laquelle 

n reprdsente un nombre entier 6gal a 1 ou a 2, et 

i) R 1 et R 2 represented, chacun indSpendamment, un atome d'hydrogene, un radical alkyte(C r C 6 ), cycloalkyle 
(C3-C7) , cycloalkylefCa-CylalkylefC! -C 6 ), alc6nyle(C 3 -C 6 ), hydroxyalkylelCj -C 6 ), alcoxy^ -C 6 ) alkylate, -C 6 ) 
1 

ii) R 1 repr6sente un atome d'hydrogene, un radical alky1e(C 1 -C 6 ), cycloalkyle(C 3 -C 7 ), cycloalkyle(C 3 -C 7 )alkyle 
(C r C 6 ), alcenyle(C 3 -C 6 ), hydroxyaikyle(C r C 6 ) ( ou alcoxy^-CeJalkyle^-Cg), et 

R 2 repr6sente -COR 3 , 

ou 

R 3 repr6sente un atome d'hydrogene, un radical alkylefC, -C 6 ), perhalo-alkyletCj -C 6 ), cycloalkyle(C 3 -C 7 ) 
, cycloalkyle(C 3 -C 7 )alkyle(C r C 6 ), alcenyle(C 3 -C 6 ), hydroxyalkyle(C r C 6 ), alcoxy(C r C 6 ) , alcoxy(C r C 6 )alkyle 
(C r C 6 ); ou bien 

iii) R 1 et R 2 , considers ensemble avec I'atome d'azote qui les lie, torment un groupe he*t6rocyclique satur6 
comportant de 3 a 7 atomes et r^pondant a la formule (I A) : 




IA) 
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dans laquelle 

Y reprdsente O, S, SO, S0 2 , CH 2 ou NR 4 , ou 

R 4 represents un atome d'hydrogene, un radical alkyle^ -C 6 ), perhalo-alkylefC, *C 6 ), aryle, aryle substitu6 
par un ou plusieurs 

radicaux alkyle(C r C 6 ), atomes d'halogene, radicaux nitro, amino, all^yle^-C^amino, perhalo-alkyle 
(C r C 6 ), hydroxyalkyle(C r C 6 ), alcoxy(C r C 6 ), alcoxy(C r C 6 )alkyle(C r C 6 ) ; ou 

-COR 5 

ou 

r5 represents un atome d'hydrogene, un radical alkylefC^Ce), perhalo-alkyletC, -C 6 ), alcoxylCi -C 6 ), aryle, 
aryle substitu6 par un ou plusieurs 

radicaux alky le(C r C 6 ), perhaio-alkylefC^e), hydroxyalkyle(C r C 6 ), alcoxy(C r C 6 )alMe(C r C 6 ), et 
les solvates et sels pharmaceutiquement acceptables du compose en question. 

Composes suivant la revendication 1 , dans lesquels : 
R 1 et R 2 represented : 

i) chacun independamment, un atome d'hydrogene, un radical alkyle(C r C 4 ) , cycloalkyle(C 3 -C 7 ) , cycloalkyle 
(C 3 -C 7 ) alkyle(C r C 4 ), alc6nyle(C 3 -C 4 ), hydroxyalkyiefC^), alcoxy(C l -C 4 )alkyle(C 1 -C 4 ), ou bien 

ii) considers ensemble avec I'atome d'azote, its torment I'une des substances qui suivent : I'aziridine, I'azeti- 
dine, la pyrrolidine, la pip6ridine, I'hexamethyleneimine, I'imidazolidine, la pyrazolidine, i'isoxazolidine, la pip6- 
razine, la N-m6thylpip6razine, l'homopip6razine, la N-m6thylhomopip6razine, la thiazolidine, I'isothiazolidine, 
la morpholine et la thiomorpholine. 

Composes suivant ta revendication 1 ou la revendication 2, dans lesquels : 

R 1 et R 2 considers ensemble, torment un radical h6t6rocyclique choisi dans le groupe constitue des systemes 
h6t6rocycliques suivants : I'aziridine, I'az6tidine, la pyrrolidine, la piperidine, I'hexamethyleneimine, I'imidazolidine, 
la pyrazolidine, I'isoxazolidine, la pip6razine, la N-methylpip6razine, I'homopiperazine, la N-m6thylhomopip6razine, 
la thiazolidine, I'isothiazolidine, la morpholine et la thiomorpholine. 

Composes suivant I'une quelconque des revendications 1 a 3, dans lesquels : 
n repr6sente un nombre entier dont la valeur est 6gale a 1 ou a 2, et 

i) R 1 et R 2 represented, chacun independamment, un atome d'hydrogene, un radical alkyle(C 1 -C 4 ) ou 
hydroxyalkyle(C 1 -C 4 ) ; 

ii) R 1 reprSsente un atome d'hydrogene et R 2 repr6sente le radical -COR 3 , ou R 3 repr6sente un groupe 
perhalo-alkylefC,-^), ou bien 

iii) R 1 et R 2 considers ensemble avec I'atome d'azote qui les lie, forment I'une des substances suivantes : 
azetidine, pyrrolidine, piperidine, morpholine, thiomorpholine et piperazine, lesquelles substances sont even- 
tuellement N-substituees par des radicaux alkylefC, -C 4 ), phenyls, phenyle substitue par un ou plusieurs grou- 
pes perhalo-alkyle(C 1 -C 4 ) ou alcoxy(C r C 4 ), ou -COR 5 , ou R 5 repr6sente un groupe alcoxy(C r C 4 ). 

Composd choisi parmi les suivants : 

7-Dim6thylaminom6thylene-10,11-m6thylenedioxy-20(R l S)-camptoth6cine, 

7*Dimemylaminom6thyleneO0,11-m6thylenedbxy-20(S)-camptothecine, 

7-Dimethylaminom6thylene-10,1 1 -ethyl&nedioxy-20(R,S)-camptoth6cine, 

7-Dim6thylaminom6thylene-10,11-ethylenedioxy-20(S)-camptothecine, 

7-Morpholinom6thylene-1 0,1 1 -6thylenedioxy-20(R,S)-camptothecine, 

7-Morpholinom6thylene-10,11-6thylenedioxy-20(S)-camptoth6cine 1 

7-Pyrrolidinom6thylene-1 0, 1 1 -ethyienedioxy^OlR.SJcamptothecine, 

7-Pip6ridinom6thylene-10,11-m6thylenedioxy-20(R,S)camptoth6cine, 

7-Pip6ridinc»m6thylene-10,11-6thylenedioxy-20(R ( S)-camptothectne ( 

7-(4-Methylpip6razinom6mylene)O0,11-e%lenedioxy-20{R,S)-camptom6cine^ 

7-(4-M6thylpip6razinom6thylene)-10,11-ethylenedioxy-20(S)-camptoth6cine, 

7-Di6thylaminom6thylene-10,11-methylenedioxy-20(S)-camptoth6cine ) 

7-Di6mylaminom6thyleneO0,11-6thylenedioxy-20(R,S)-c^ptothecine, 
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7-Dielhylaminom6thyiene-1 0, 1 1 -6thyl6nedioxy-20(S)-camptoth6cine, 
7*N-M6thyl6thanolaminom6thyl6ne- 10,11 -m6thy l6nedioxy-20(R,S)-camptoth6cine, 
7*N-M6thyl6thanolaminomethyl6ne-1 0,1 1 -&hylenedioxy-20(R,S)<amptoth$cine, 
7-Di6thanolaminom6thylene-1 0, 1 1 -&hylenedioxy-20(R,S)-camptothecine, 
7*Di6thano!aminom6thy!6ne-1 0, 1 1 -ethyl6nedioxy-20(S)-camptoth6cine, 
7-Az6tidinom6thylene-1 0, 1 1 -m&hylenedioxy-20(R,S)-camptothecine, 
7-Az6tidinom6thylene-1 0, 1 1 -m&hylenedioxy-20(S)-camptoth6cine, 
7-Thiomorpholinom6thyl6ne-10.il -6thyl6nedioxy-20(S)-camptoth6cine, 
7-Az6tidinom6thylene-10, 1 1 *6thylenedioxy-20(S)-camptoth6cine, 
7-{4-Methylpip6razinom6thylene)-10,11-m6thylenedioxy-20(S)-camptoth6cine, 
7-Trifluorac6tamidom6thyl6ne-10, 1 1 -6thyl6nedioxy-20(S)-camptoth6cine l 
7-Trifluorac6tamidom6thylene-10, 1 1 -m6thylenedioxy*20(S)camptothe^ine, 
7-Aminom6thylene-1 0,1 1 -6thylenedioxy-20(S)-camptoth6cine dichlorhydrate, 
7-Aminomethylene-10,1 1 -m6thylenedioxy-20(S)*camptolh6cine dichlorhydrate, 
7-t-Butyloxycarbonylpip6razinom6thy tdne-1 0, 1 1 -6thy lenedioxy-20(S)-camptoth6cine, 
7-Pip6razinom6thylene-10,11-6thylenedioxy-(S)-camptoth6cine sel avec I'acide trifluorac6tique, 
7-(a,a,a-Trifluoro-m-tolyl)-pipe>azinome^ 

7-(2-Methoxyph6nylpip6razino)m6thylene-1 0 t 1 1 -6thyienedioxy-20(S)-camptoth6cine, et 
7-Ph6nylpip6razinom6thylene-1 0, 1 1 -6thylenedioxy-20(S)-camptoth6cine, 
et les solvates et sets pharmaceutiquement acceptables de ces composes. 

7-(4-M6thylptp6razinom6thylene)-10,11-6thylenedioxy-20(S)camptoth6cine ou un solvate ou sel pharmaceutique- 
ment acceptable de celle-ci. 

Composes suivant Tune quelconque des revendications 1 a 4 en configuration S. 
Compose* de la formule (I') : 



U ft 




d') 



dans taquelle 

n est un nombre entier egal a 1 ou a 2, et 
R 1a et R 2a reprdsentent : 

i) chacun independamment, un atome d'hydrogene, un radical alkyle(C r C 6 ), cycloalkyle(C 3 -C 7 ), cycloalkyle 
(C 3 -C 7 ) alkyle^^e), alc6nyle(C 3 -C 6 ), hydroxyalkyletCj-Ce), atoxyfC^CgJalkylefCVCe), ou bien 

ii) considers ensemble avec I'atome d'azote qui les lie, ils forment un radical h6t6rocyclique comportant 3 a 7 
atomes, de ta formule (IA 1 ) : 




(IA') 



dans laquelle 



Y a reprdsente O, S, CH 2 , NH ou N[aikyle(C r C 6 )], et 

les sels pharmaceutiquement acceptables de ce compose\ 
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9. Compose suivant i'une quetconque des revendications 1 a 7, a utiliser dans le domaine th6rapeutique. 

10. Composition pharmaceutique comprenant un compost suivant I'une quelconque des revendications 1 a 8, ou un 
solvate ou un sel phanmaceutiquement acceptable d'un tel compost, en mdme temps qu'un vehicule ou excipient 
pharmaceutiquement acceptable. 

11. Composition pharmaceutique comprenant de la 7-(4-me'thylpip6razinome*thylene)-10,11-6thylenedioxy-20(S) 
camptothecine ou un solvate ou un sel pharmaceutiquement acceptable de celle-ci, en mSme temps qu'un vehicule 
ou excipient pharmaceutiquement acceptable. 

12. Utilisation d'un compose* suivant I'une que quelconque des revendications 1 a 8, pour la preparation d'un medica- 
ment destine* au traitement de tumeurs. 



13. Utilisation de la 7-(4-methylpiperazinom6thylene)-10,11-6thylenedioxy-20(S)-camptoth6cine ( ou d'un solvate ou 
is d'un sel pharmaceutiquement acceptable de celle-ci en vue de la preparation d'un medicament destine au traitement 
de tumeurs. 



20 



14. Proc6de de preparation d'un compose de la formule (I) tel que d6fini dans I'une quelconque des revendications 1 
a 8, ou d'un solvate ou d'un sel physiologiquement acceptable d'un tel compose, caract6ris6 en ce que : 

(a) on fait r6agir un compose de la formule (IV) : 



25 



30 




(IV) 



35 



40 



dans laquelle X represents un atome d'halogene, avec un compose de fa formule (V) : 



hnrV 



(V) 



dans laquelle R 1 et R 2 possedent les significations qui leur ont et6 attributes a propos de la definition du 

compose de la formule (I); ou 

(b) on fait rdagir un compose de la formule (Ila) : 



45 



so 




(Ila) 



dans laquelle R 1 et R 2 possedent les significations qui leur ont ete attributes a propos de la definition de la 
formule (I), avec le compose de la formule (III) : 



55 
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(III) 



15 



20 



25 



et, si cela se revele nScessaire et/ou souhaitable, on soumet le compost ainsi obtenu a une ou plusieurs 
reactions supptementaires qui comprennent : 

(i) la conversion du compose de la formule (I) ainsi obtenu ou cfun sel ou d'un derive protegS de ce compose" 
en un autre compose" de la formule (I), et/ou 

(ii) ('elimination de n'importe quel groupe ou de n'importe quels groupes protectees, et/ou 

(iii) la conversion d'un compose" de la formule (I) ou d'un sel de celui-ci en un solvate ou un sel physiolo- 
giquement acceptable de ce compos6. 

15. Sel de m6tal alcalin ou de m6tal alcalino-terreux de la forme a noyau E ouvert correspondante d'un compos6 de la 
formule (I) tel que defini dans Tune quelconque des revendications 1 a 8, que I'on peut obtenir par le traitement d'un 
compose" de la formule (I) suivant I'une quelconque des revendications 1 a 8, par une base a metal alcalin ou a 
m6tal alcalino-terreux. 

16. Compos6 de la formule (IV) : 



30 



35 




(IV) 



40 



45 



dans laquelle n est 6gal a 1 ou a 2 et X represente un atome d'halogene. 

17. Compost choisi parmi les substances suivantes : 

7-chlorom6thyl-1 0, 1 1 -m6thylenedioxy-20(R,S)-camptothecine, 
7-chlorom6thyl-1 0, 1 1 -m6thylenedioxy*20(S)-camptothecine, 
7-chtorom6thyl-1 0, 1 1 -6thylenedbxy-20(R,S)Hcamptothecine, et 
7<hlorcfn6myl-10J1-6thylenedioxy*20(S)-camptoth6cine. 

18. Compose de la formule (II A) : 



so 
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15 



20 



30 



35 



40 



45 



dans laquelle 

n represents un nombre entier 6gal a t ou a 2, et 



i)R 1 etR2repre^entenU^^ 



ou 



R 3 reprSsente un atome d'hydroqene, un radical alkvip^r r \ MP hou „iu . ^ ~ , 



(C r C 6 ) alkyle(C r C 6 ) 
^ 5 ou bien 




(IA) 



dans laquelle 

Y represents 0, S, SO, S0 2 . CH 2 ou NR 4 , ou 

radicaux alkylefC,^) atomes d'halogSne, radical nitro, amino, alkyle(C,-C 6 )amino perhalo^lkvle 
(C, -C 6 ), hydroxyalkyle(C,-C 6 ), alcoxy( Cl -C 6 ), alcoxytC, -C 6 ) alkyi e <c, -C 6 ); ou 6 



•COR 6 



Oil 



50 



a R ;src:: u xr 

«dicauxalkyle(C r C 6 ),p e rhalo-alkyle(C r C 6 ),hyd ro xy a il (y i e (C r C 6 ), ata^^aii^c,^) 

20. Compose* de fa formule (II) : 
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(II) 



10 

dans laquelle n est 6gal a 1 ou a 2 et X reprSsente un atome d'halogene. 

15 
20 
25 
30 
35 
40 
45 
SO 
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